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Flexible Shafts 
Eliminate 


Unnecessary 


One manufacturer used flexible shafts to re- 
place 35 parts in a Hydraulic Power System 
...cut costs by 90%. Four flexible shafts re- 
placed a 35-part remote-control system... 
simplified design . . . made assembly easier 
.. . eliminated alignment problems .. . im- 
proved performance! 

This is only one of hundreds of remote con- 
trol and power drive problems these quality 


S. S. White Industrial Division, Dept, 4, 


Parts 


flexible shafts are solving in every industry 
today. Can S.S. White flexible shafts help im- 
prove your product? Perhaps make it lighter 
in weight... cut production costs .. . elimi- 
nate unnecessary parts? 

If you’d like to know more about flexible 
shafts, the advice of our engineers costs you 
nothing. Just write to 


10 East 40th Street, New York 16, N. Y. 


Western Office: 1839 West Pico Bivd., Los Angeles 6, Calif. 


/ 1N FLEXIBLE SHAFTS 4 
a a 


Circle 401 on page 19 


Useful data on how to select 
and apply flexible shafts! 
Write for Bulletin 5601. 
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The hose that 


“swallows a hammer’’ 
—to make power steering possible 


ANY were the headaches in the development of 

M power steering. One big problem was to elimi- 
nate the excessive vibration and noise from the first 
trial units. Rapid changes of high pressures were 
the cause. Steel pressure accumulators were a 
solution, but they were too high in cost and 
maintenance. 
Then, someone thought of hose. They tried common 
water hose. Over a hundred feet was needed—far 
too much to put under an automobile. Shorter 
lengths of every possible type were tried without 
success. Finally, the G.T.M.—Goodyear Technical 
Man—was called in. 


His answer was a special hose that withstood the 
over 600 pounds’ pressure; that expanded between 
certain pressures to absorb the ““‘Hammer’”’; that 
resisted engine-heat, oil, grease and hydraulic fluid 
—all in a mere 18 inches’ length. The result was 
practical power steering. What can he do for you? 


You can consult the G.T.M. through your Goodyear 
Distributor or by writing Goodyear, Industrial 
Products Division, Akron 16, Ohio. 

YOUR GOODYEAR DISTRIBUTOR can quickly supply you with 
Hose, Flat Belts, V- Belts, Packing or Rolls. Look for him 


in the yellow pages of your Telephone Directory under 
“Rubber Products” or “Rubber Goods.” 


GOOD/YEAR 


THE GREATEST NAME IN RUBBER 
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Pyne broad line of Anaconda free-cutting copper and 
l copper-alloy rods gives you widest latitude in 
selecting from warehouse stock the precise rod for 
most screw machine jobs. But every once in a while 
there are special requirements. 
One company’s problem: The M. J. Grass Screw 
Machine Products Co., Buffalo, N. Y., machines a part 
for a gas-burner base from 14” round free-cutting 
brass rod. Specifications call for a hole 144” deep by 
184” in diameter—with concentricity held to .010” 
With standard free-cutting brass rod the drill had 
a tendency to wander, running the concentricity off as 
much as .024”. To correct this, The American Brass 
Company provided rod stock with a minor variation 
in fabrication for deep drilling. This free-cutting brass 
rod has a slightly harder core, which minimizes the 
tendency of the drill to run off center at the high 
drilling speeds used. Now M. J. Grass holds the con- 
centricity to .008” or under. With regular free-cutting 
brass, rejects ran as high as 15%. With the deep-drill- 


ing rod, there are no rejects. 


Drill size .184° 
Hold concentricity to .010” 











Your requirements: Anaconda Rods are consistently 
uniform in composition, temper, and free-cutting char- 
acteristics. Consequently, they make possible easy 
duplication of cutting speeds and feeds known to be 
satisfactory from previous job records. 

When you need special physical characteristics, such 

as a harder core for dee p drilling or additional ductility 
to permit spinning or cold forming after machining, 
either the temper, the alloy, or both can be adjusted 
to meet your re quirements. 
Free technical service: It is the function of the Techni- 
cal Department of The American Brass Company to 
assist metal users in the solution of special problems. 
This service is at your disposal without charge. 

Comprehensive ‘data on composition and machina- 
bility of standard Anaconda Alloys, standard specifi- 
cations, weights, and dimensions of standard rods is 
available in Publication B-3. For this booklet — for 
special technical assistance — write: The American 
Brass Company, Waterbury 20, Conn. In Canada: 
Anaconda American Brass Ltd., New Toronto, Ont. ¢70 


ANACONDA RODS tor screw machine PRODUCTS 


MADE BY THE AMERICAN BRASS COMPANY 


Circle 406 on page 19 
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Airfoil shape is formed in the wings of DC-8 jetliners by this four-direc- 
tional stretch press at Dougles Aircraft. Workpiece is a 1200-lb sheet of 
aluminum, 50 ft long, tapered in thickness from 0.230-in. to 0.135-in. 


Four-Directional Stretch Press 
Forms Stronger Wing Sections 


Largest Machine of Its Type 
Uses Exceptionally Long Stock 


LONG BEACH, CALIF.—The largest 
four-directional stretch press in 
the world is being used by Douglas 
Aircraft Co. to form airfoil sec- 
tions from 10 by 50-ft aluminum 
plate. The big Sheridan press 
was designed specifically to con- 
tour DC-8 jetliner airfoils, assuring 
greater wing strength for the air- 
craft. 

“Skins” weighing 1200 lb, much 
thicker than those used on cur- 
rent aircraft, are delivered to the 
press tapered longitudinally from 
0.230 to 0.135-in. After rough 
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trimming, the plate is moved to 
a power brake where a dihedral 
angle is formed. The four-way 
stretch is then accomplished by 
centering the dihedral bend over 
a form die ram and engaging the 
stretch press jaws to the fore and 
aft sides of the skin. 

The ram rises under 450-ton 
pressure, stretching the skin long- 
itudinally while four jaws each 
exert a 150-ton pull to stretch the 
skin chordwise. During this proc- 
ess a holding fixture extends well 
beyond the press to support the 
outboard part of the 50-ft skin. 

A template is used to guide a 
second rough trimming that brings 
the part to within 4 in. of its 
final dimensions before introduc- 
tion to the aging oven. 


Army Adopts Metric Standard 
For Weapons, Related Items 


Arms, Existing and Building 
To Be Modified by Jan. 1, 1966 


WASHINGTON, D.C.—Metric units 
are now standard for the measure- 
ment and expression of linear dis- 
tances on all weapons and related 
equipment of the U.S. Army. Equip- 
ment currently in existence and 
under development will be convert- 
ed to metric linear units before 
January 1, 1966. 

The new metric policy is an- 
nounced in Army Regulation No. 
700-75. Objectives of the policy, 
according to the regulation, are “‘to 
establish a common unit of meas- 
urement in connection with the op- 
eration of all United States Army 
weapons, to facilitate standardiza- 
tion within NATO, to permit better 
and more extensive use of allied 
and captured enemy materiel, and 
to simplify firing procedures for 
indirect firing weapons.” 

The policy is to be put into ef- 
fect as follows: 

1. “All existing survey and fire di- 
rection equipment for United States 
Army weapons, to include firing 
tables and equipment for gathering 
fire direction data, will be converted 
with the least practicable delay in 
order to measure ranges and heights 
in meters.” 

2. “Equipment will not be modified 
if it is to be replaced by items cur- 
rently in development which are 
scheduled to enter the supply sys- 
tem prior to 1 January 1966, or if it 
otherwise will be phased out of the 
logistic system prior to 1 January 
1966.” 

3. “Existing known distance ranges 
will be redesignated to the nearest 
ten meters, for example: 180, 270, or 
460. New ranges will be constructed 
in round hundreds of meters.” 

4. “All United States Army wea- 
pons and related equipment, to in- 
clude sighting and fire control equip- 
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ment, firing tables, charts, range 
finders, radars, training aids, and 
other ancillary equipment now in de- 
velopment and developed in the fu- 
ture, will be designed to employ the 
meter as the unit of linear measure- 
ment.” 

5. “Units of measure for expressing 
meteorological data for United States 
Army weapons systems are not 
changed by these regulations. Wind 
speeds will continue to be expressed 
in miles per hour and barometric 
pressures in millibars or inches of 
mercury.” 


Pressureless Measuring Gage . 
Checks Small, Delicate Parts 


PROVIDENCE, R.I.—A_pressureless 
gage for measuring delicate parts 
such as light springs and vacuum 
tube grids, has been developed by 
Federal Products Corp. The air- 


electronic device exerts negligib‘e 
0.005-gram pressure. 

Sensitive gaging contact is raised 
and lowered by special wire that 
has rapid response to heat and 
is made to fluctuate in length by 
being alternately heated and cooled. 
To begin the gaging cycle, the wire 
is heated, causing it to lengthen 
and move the contact toward work- 
piece. As soon as contact touches 
workpiece, a circuit is established 
that removes voltage across wire, 
allowing the wire to cool and con- 
tract. 

Gaging mechanism consists of 
the gage head connected by a fric- 
tionless motion transfer unit to the 
sensitive contact and by plastic 
hose to an air gage. Movement of 
the contact causes a target face 
in gage head to move against an 
air jet so that movement can be 
seen on dial. 
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FILE-LIKE ARRANGEMENT of small printed circuit cards comprises the 
basic unit of Philco’s Transac C-1100 airborne computer. More than 3000 
transistors are included in circuitry that performs computational problems 
for flight control. The exceptionally small computer occupies less than four 
cu ft of space; requires less power to operate than a 25 w light bulb. 





Thermal-Imaging Camera 
Pictures Temperature Change 


Steel Plant Equipment Studied 
From Photos of Heat Radiation 


FAIRLESS HILL, PA.—A new type 
of camera called an “evaporograph” 
is being used for the first time in 
the steel industry to observe blast 
furnaces, coke ovens, open: hearths 
and other steel-making facilities at 
U.S. Steel’s Fairless Works. 

Test observations and color pho- 
tographs made with the instrument 
throughout the mill area have 
shown that temperature differences 
on the exterior surface of high- 
temperature operating units make 
possible the study of interior wall 
conditions. For this reason the 
evaporograph is said to answer a 
definite need of the operation and 
maintenance departments in steel 
mills. It shows promise also as a 
detector of hot-spots or worn areas 
in machinery, steam lines and other 
equipment where temperature is a 
measure of interior conditions. 

Developed by Baird-Atomic Inc. 
as a direct thermal-imaging de- 


vice, the new instrument functions 
as efficiently in absolute darkness 
as in daylight, requiring no source 
of external illumination. Instead, 
it forms a colored, two-dimensional 
image by utilizing the long-wave- 
length, infrared radiation emitted 
from the object or area being pho- 
tographed. Sensitivity of the de- 
vice is such that differences of 
1-degree C can be detected in the 
target temperatures. It will func- 
tion so long as the target tempera- 
ture is above absolute zero and 
there is a temperature difference 
existent in the field of view. Ob- 
jects at distance of three miles or 
more will register accurately. 
Heart of the new instrument is 
the evaporograph cell, a vacuum-en- 
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Pressure-sensitive switches are handy 
gadgets that can sense high or low 
fluid pressures and actuate a warning 
device or control an electrical circuit. 
George Farnsworth’s cover shows a 
type 
Wallace's article on page 
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. From Oilgear Application-Engineering Files 
HOW OILGEAR ENGINEERING TEAMWORK AIDS MACHINE DESIGN PROGRESS 


CUSTOMER: Rockford Machine Tool Company 


DATA: Application of Fluid Power system to planers Desired profile is completely machined to proper 
that mass-duplicate the airfoil on new, solid, forged thickness . . . maintaining accurate airfoil on both 
steel propeller blades. Six years has been spent on the _ sides of blade. Requirements: extreme accuracy; flexi- 
development and manufacturing methods to produce __ bility of control; elimination of shock, vibration and 
this new blade. Planers to be equipped with tracer gear marks on work; independent, fast cutting and 
attachments to machine blades from master templates. return speeds to keep costs to a minimum. 





SOLUTION: Shown above are 20 Oilgear-equipped, Rockford 
Hy-Draulic planers machining aircraft propeller blades. Closeup 
(right) shows how Rockford’s hydraulically operated ‘“‘Kopy- 
Kats” can mass-duplicate four of these new-type, steel blades 
simultaneously from master templates. Rockford Machine Tool 
says of this set up, ‘““The inherent advantages of hydraulic drive 
and control make this gigantic installation an extremely power- 
ful production unit. Hydraulic drive is a natural for reciprocat- 
ing machine tools. It’s being proven daily in the world’s finest 
machine shops.”’ This is but one example of the ever increasing 
application of Oilgear-equipped machine tools. Rockford, and 
other designers and builders of tools for industry, have dis- 
covered that Oilgear A pplication-Engineering means cooperation 
and teamwork in supplying new production requirements .. . 
that Oilgear is more than just an “off-the-shelf”? source of 
supply ... that Oilgear is a Fluid Power design and engineering 
service based on over 35 years of pioneering and knowledge in 
precision, ‘“‘Any-Speed”’ control, and efficient linear and rotary 
power systems. Because of this cooperative teamwork in solving - 
problems— coupled with progressively engineered, trouble-free, es : s 


dependable, Fluid Power control and drive systems —manu- ; 4. 
facturers have come to trust and depend upon Oilgear . . . the Rockford Machine Tool Company has used thou- 


name that protects and enhances ‘SOEM’s”’ reputation, and sands of Oilgear Fluid Power Systems on planers 
assures satisfied users. and slotters since 1928, because of: 1: No costly 
high inertia, reversible, electric motors; compli- 
cated control systems, and reduced power con- 
sumption and vibration. 2: No racks, screws, gear 
trains. 3: Infinite speeds from 10 to 300 fpm, with 
3 cutting force ranges-independent maximum re- 
THE OILGEAR COMPANY turn speed. 4: Shock-free, instant reversals for 

sae ‘ : efficient short or long stroke cutting. 5: New, 

Application -Engineered Fluid Power Systems complete flexibility in operational cami 


1568 WEST PIERCE STREET ¢ MILWAUKEE 4, WISCONSIN Please direct inquiries to advertiser, mentioning MACHINE DESIGN 





For practical solutions to YOUR linear or rotary drive and 
control problems, call the factory-trained Oilgear application- 
engineer in your vicinity. Or write, stating your specific 
requirements, directly to... 





Engineering News Roundup 





TELESCOPE GONDOLA AND POINTING CONTROL 


MECHANISM 
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RIGGING 


AIMED AT THE SUN, this balloon-mounted camera will take better astro- 
nomical pictures during IGY than rocket-mounted cameras could provide. 
When balloon levels off at high altitude, normal pendulum swing of only 
1/10-degree provides relatively stable instrument platform. Electric eyes 
automatically point telescope by activating magnetic clutches on motor- 
driven flywheel. Telescope is constructed of Invar metal to resist warping 
under temperature change. The 25-power telescope, focused by a 12-in. re- 
flecting lens, is expected to produce clearer pictures than the 200-in. telescope 
at Mt. Palomar. Office of Naval Research is project sponsor. Balloon is built 
by General Mills; camera aiming device at University of Colorado. 





closed membrane on which a thin 
film of oil condenses. If the image 
of an object is focused on a black- 
ened side of the membrane, differ- 
ent portions of the membrane will 
be at different temperatures be- 
cause of variations in the infrared 
radiations from the target. The oil 
will condense preferentially upon 
the cooler portions of the mem- 
brane. This variable condensation 
causes variation in the thickness 
of oil film which in turn changes 
the apparent color of each temper- 
ature-differential area of the mem- 
brane. Thus, the heat image fo- 
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cused on the membrane becomes 
visible and distinguishable through 
the different interference colors 
formed by the oil film. An oil slick 
on water exhibits the same colors. 

The viewing optical system is 
equipped with a light source which 
illuminates the membrane uniform- 
ly and forms an image of the mem- 
brane on 35-mm photographic film 
and in an eyepiece for direct ob- 
servation. 

By employing a reference tem- 
perature in the field of view, the 
evaporograph can be used to cal- 
culate unknown temperatures. 





Topics 


Helicopter carrier, the first ship 
built especially for that purpose, 
is under construction for the 
French Navy. The 10,000-ton car- 
rier will accommodate 12 turbojet- 
powered helicopters, which will be 
larger than any helicopters now in 
use. 

* * # 

Vacuum-packaged Plymouth re- 
poses in a concrete vault beneath 
the Tulsa, Okla., courthouse lawn, 
preserved for posterity as an ex- 
ample of products of the “1957 ma- 
chine era.” The car is protected by 
rust-inhibiting crystals in the gas- 
oline tank, crankcase and radiator; 
rust-preventive paper covering top, 
bottom, interior areas and engine; 
and finally, by a huge bag of 
laminated cotton fabric, polyethy- 
lene, aluminum foil and vinyl. 


ee e« @® 
A fair shake: Testing machines 
built by Ford engineers inflict as 
much punishment on car bodies 
and frames in 20 hr as would oc- 
cur in several years of driving on 
rough roads. 
* e e 
New roll for Machine Design was 
tried when Robert Lessing Jr., the 
son of MD production manager 
Robert Lessing Sr., entered this 
car in the Soap Box Derby. Young 
Bob’s vehicle did not exactly lead 


<a ag "hea 
Bis et 7 had 


the pack of contenders (W sin @ 
needs oiling). Before next year’s 
contest we’ll make sure that Papa 
Lessing takes home copies of 
MACHINE DESIGN, particularly is- 
sues containing articles on vehicle 
dynamics. 


e ee e@ 
Versatile remote control for TV- 
radio - phonograph combinations, 
developed by Admiral Corp., does 
about everything but fetch the 
records to be played. Operating 
through ultrasonic waves, it can 
turn the TV or AM or FM radio 
on or off, adjust volume to four 
different levels, change stations, 
turn the automatic record changer 
on and off, and reject records. 
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The proper material for sintered bronze or iron bearings has always been 
a major problem to design men. Now for the first time a chart has been 
engineered, clearly showing the complete chemical, mechanical, and work 
characteristics of a wide range of sintered bearing materials. The best 
material for’ most applications can be selected by a draftsman in a 
matter of minutes. Only requests on company stationary will be honored. 


BOUND BROOK 


Pata ie 
POWDER METALLURGY BEARINGS + PARTS 
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Largest balloon ever launched will carry Far Side rocket to 100,000 ft for 
start of trip thousands of miles farther. Polyethylene envelope is 200 ft 
in diameter at rocket launching elevation, encloses 3,750,000 cu ft, weighs 
1500 Ib. Cargo weighs 2300 lb. Flights with dummy cargo were successful. 


Rocket To Probe Space Thousands of Miles Out 


Launched at 100,000 Feet, 
Vehicle Will Travel 17,000 Mph 


Los ANGELES, CALIF.—Altitudes 
several thousand miles above the 
surface of the earth—higher than 
any man-made object has ever 
travelled-—are expected to _ be 
reached by a new multistage rocket 
vehicle scheduled for launching in 
the next three months. 
Development and launching of 
the vehicle is part of a program 
designated Operation Far Side, 
sponsored by the Air Force Office 
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of Scientific Research. Prime con- 
tractor for the rocket and man- 
ager of the Far Side project is 
Aeronutronic Systems, Inc., a sub- 
sidiary of Ford Motor Co. 
Purpose of rocket and program 
is to investigate atmospheric and 
space phenomena at _ extremely 
high altitudes. Far Side should 
also generate know-how for later 
experiments along the same lines. 
“First’s” and superlatives char- 
acterize the present project. The 
largest balloon ever launched will 
serve Far Side as the first lighter- 


At start of journey, Far Side rocket 
fires through top of its balloon, 
sheds first of four stages. Overall 
length is 23 ft; total weight, 1900 
lb; maximum speed, 17,000 mph. 
Working cargo weighs 31/ Ib. 
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The discriminating engineer is intolerant—intolerant of anything 
but the very best in his plant and in his product. 


For these tough buyers Hannifin cylinders are made. Into these cyl- 
inders go original, exclusive features of design, precision manufacture, 
and the ability to outperform others with the very minimum of main- 
tenance. 

You would expect to pay more for Hannifin cylinders. Actually 
there is no price premium. We can deliver them to you promptly in the 
sizes and mounting styles you require. 


AIR AND HYDRAULIC 


HANNIFIN 


POWER CYLINDERS 





Write for your copy of this new Hannifin Cylinder File — 
complete, easy-to-use, easy-to-order-from inform ation on 
five lines of Hannifin cylinders. Hannifin Corporation, 515 
South Wolf Road, Des Plaines, Illinois. 


HANMIELN 


Power cviimoene 
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Instruments in the rocket’s nose will 
measure cosmic rays, earth mag- 
netism. They fit in package 6 by 4 
in., weigh 31/, lb, have turnstile an- 
tenna which opens at burnout of 
fourth rocket stage. 





than-air rocket launching platform. 
The balloon will hoist the rocket to 
100,000 ft, free from high drag of 
the lower atmosphere. Fired at 
that altitude, the rocket will shoot 
up through the envelope. 

The rocket will travel faster than 
17,000 mph. It is built in four 
stages and powered by solid propel- 
lant. The first stage consists of 
a cluster of four Recruit rocket 
engines; the second stage, a single 
Recruit rocket engine; the third 
stage, four Arrow II rocket en- 
gines; and the fourth stage, a 
single Arrow II rocket engine 
to which is attached the _ in- 
strument package. The stages fire 
consecutively and separate from 
the vehicle after burnout. 

Instruments in the rocket nose 
will transmit measurements of cos- 
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PUNCHED-CARD FORMULA CONTROL for continuous-flow blending 


of multiple components, either liquid or solid, is said to assure 


roduct 


uniformity. Separate controlling device compensates for variation in com- 
ponent densities, maintaining formula accuracy to 0.1-per cent. Formula 
card for 35 components may be prepared in two minutes. Card reader 
senses binary code to activate electromechanical feeder drives. Programmed 
sequence of starting each component can be accomplished with timers. The 
system, developed by Graham Transmissions Inc., requires only card reader 
and feeder or pump drive, with control actuators, for most applications. 





mic rays and earth magnetism. 
The instruments are enclosed in a 6 
by 4-in. package and must with- 
stand a maximum of 200 g for 26 
seconds when the rocket’s flight 
is powered. Weight of the instru- 
ment package is 314 lb. 


Ultrasonics To Dispel Smog, 
Dry Foods, Join Unlike Metals 


METUCHEN, N. J.—Hygienic clean- 
ing of medical instruments, smog 
abatement, and the joining of met- 
als both like and dissimilar, are 
potential applications of ultrasonics 
discussed at recent seminars of the 
Industrial Education Institute. 
Leaders of the seminars were the 
heads of engineering departments 
at Gulton Industries, Inc. 

The use of ultrasonic waves in 
solids, gases and liquids was dem- 
onstrated with specific application 
to the chemical processing, indus- 
trial cleaning and aeronautical in- 
dustries. Cold welding of alumi- 


num and other lightweight metals 
can be accomplished ultrasonically, 
and recent developments promise 
widespread use in the joining of 
dissimilar metals such as aluminum 
and stainless steel. 

The seminar leaders described 
work being done with multiwhistle 
sirens toward smog control and fog 
dispersion. Like dog whistles, the 
sounds of these sirens are inaud- 
ible to humans. By the principle 
of agglomeration, soot particles 
can be made to vibrate at intense 
ultrasonic frequencies, causing 
them to bump together and adhere. 
Because of this added weight the 
particles fall to the ground. 

Other possible applications of the 
multiwhistle include acoustic dry- 
ing of textile fabrics, pharmaceuti- 
cals, soap powders and foodstuffs. 
Drying of these materials must be 
accomplished without elevating 
temperatures more than a few de- 
grees. The ultrasonic energy liter- 
ally squeezes the moisture out of 
textiles, soap and coffee. 

In medical practice, hypodermic 
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TORRINGTON SPHERICAL ROLLER BEARINGS 





“This flange guides the rollers to peak performance!” 


The center flange on the inner raceway of the TORRINGTON Spherical 
Roller Bearing positions the rollers to handle thrust loads. This 
accurate positioning also assures radial stability of the rollers 
under heavy loads—even at continuous high speeds and under con- 
ditions of misalignment. 

This superior design feature is only one of many advantages you 
get when you specify TORRINGTON. For example, you get the service 
of TORRINGTON’S experienced engineers, who will help you with 
design and maintenance problems—or design custom bearings for 
special applications. 

For long, low-maintenance service in heavy-duty applications, 
order TORRINGTON Spherical Roller Bearings. They’re available 
from stock with either straight or tapered bore, for shaft or adapter 
mounting. 
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THE TORRINGTON COMPANY 


South Bend 21, Ind. 7 Torrington, Conn, 


District offices and distributors in principal cities of 
United States and Canada 


TORRINGTON 
BEARINGS 


Spherical Roller « Tapered Roller © Cylindrical Roller 
Needie «+ Ball ¢ Needle Rollers 
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Engineering News Roundup 





needles and syringes clogged by 
dried blood or medications are nor- 
mally difficult to clean manually. 
It is reported that ultrasonic in- 
dustrial and medical cleaners, used 
with ordinary detergents, remove 
hard, dried substances in an instant 
on a single immersion. 

One of the Gulton leaders, Dr. 
Paul Oncley, predicted that ultra- 
sonic cleaning, presently the indus- 
try’s largest commercial applica- 
tion, will become increasingly val- 
uable in nuclear decontaminations. 
Experiments have proved it is pos- 
sible to penetrate into the pores of 
a metal and clean or decontaminate 
it against radiation exposures. 





TITREE DIMENSIONAL MEAS- 
UREMENT is possible with this 
direct reading optical micrometer 
specially constructed by Naval Ord- 
nance Lab. In addition to point lo- 
cation and measurement, profile sur- 
veys of an entire bearing can be 
made with the 150-lb instrument. 
Accuracy of +0.0001-in. is main- 
tained without exerting pressure on 
object being examined. 





New nonprofit research founda- 
tion to be located in Columbus, 
Ohio has been announced by Wil- 
liam C. Denison, its benefactor. The 
Denison Research Foundation will 
serve industry and the U.S. Gov- 
ernment. Initial emphasis will be 
on projects in the electronic, me- 
chanical, metallurgical, ceramic 
and management fields. 
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Steady rise in monthly starting salaries of new engineering graduates puts 
1957 all-curriculum averages for nine schools in the range $460 to $490. 


Roundup Feature Report 


New Engineers’ Starting Pay Still Trends Upward 


Schools Report 
10 to 12 Per Cent Gains 


CLEVELAND, OHIO — For the eighth 
successive year, monthly starting 
salaries accepted by new engineer- 
ing graduates have maintained a 
steady upward trend. In MACHINE 
DESIGN’s annual spot check of the 
pay picture, schools throughout 
the country report that the class 
of 1957 is 10 to 12 per cent bet- 
ter paid to start than was the pre- 
ceding group. Reports were re- 
ceived from California Institute of 
Technology, Case Institute of 
Technology, Columbia University, 
Lehigh University, Northwestern 
University, University of Pennsyl- 
vania, Purdue University, Stevens 
Institute of Technology, and Agri- 
cultural and Mechanical College of 
Texas. 

Averages of monthly salaries for 
all engineering graduates in all 
nine schools occurred in the range 
$460 to $490. This range is slightly 
wider than the corresponding fig- 
ures reported in 1956 and the limits 
are $50 and $65 higher, respective- 
ly. 

In 1956 it was reported that 
mechanical and electrical engi- 
neers started at nearly the same 
salaries, a slight edge being given 
the electricals. That observation 
holds for 1957. 

Ranges of averages for electri- 
cals and mechanicals are nearly 
identical to those for all engineers. 
Pay for aeronautical graduates 


tends to be higher than the all- 
curriculum average. Salaries 
slightly lower than the engineer- 
ing average were accepted by 
chemists, chemical engineers, met- 
allurgical and industrial graduates. 
The range for civil engineers is 
about 10 per cent above their 1956 
figures. 

General comparison of averages 
for all engineers with the averages 
for other graduates makes $400 
per month a dividing line, with 
engineers on the higher side. This 
was also true a year ago. An ex- 
ception is Columbia where business 
administration graduates have 
averaged $400 or more for three 
successive years; received $450 in 
1957. Arts graduates generally 
trail the business men by small 
margins. 

Several factors might be kept 
in mind in interpreting and evalu- 
ating the school returns. For one, 
placement directors advise that 
median figures are more revealing 
than averages (means). Averages 
tend to be higher than medians, 
but most of the differences in this 
survey tend to be less than $10. 
This is indicated by the results 
from Case. Significant differences 
may indicate wide variations in 
the desirability of graduates in 
the same class. 

Starting salaries may also be 
affected bv the changing volume 
of new blood in the profession. 
Since 1950, the first increase in 
the number of new engineering 
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graduates occurred in 1956, accord- 
ing to Engineers’ Joint Council 
(see MACHINE DESIGN, June 13, 
1957, Page 24). Still greater num- 
bers can be expected this year. 

Changes in demand for engineers 
in certain categories may also af- 
fect the pay picture for all grad- 
uates. Recent cancellation of cer- 
tain Air Force contracts reversed 
a part of the engineer shortage in 
California almost overnight. 

Finally, MACHINE DESIGN’s an- 
nual survey, this year and last, 
shows that new engineers rank 
starting pay well below first place 
as an incentive for accepting their 
jobs. All schools that reported on 
factors influencing job selection 
state that the type of work offered 
is most important to graduates. 

Other factors, approximately in 
order of importance, are: reputa- 
tion of company, location of com- 
pany, training programs offered, 
salary, size of company and com- 
pany interviewing policies. This 
line-up is nearly identical to the 
survey findings in 1956. 

Next year, placement should be 
less hectic for all involved—a slight 
tempering of demand and pay for 
new engineers seems to be the pro- 
spect. 


New Heat-Resistant Alloys from 
Aluminum Powder Metallurgy 


Extrusions, Forgings, Sheet 
For Military, Commercial Use 


PITTSBURGH, PA.— New uses for 
aluminum in high-temperature ap- 
plications are claimed possible 
through aluminum powder metal- 
lurgy. Various products made by 
subjecting the powdered metal to 
heat and pressure are now avail- 
able commercially for the first 
time, according to the Aluminum 
Company of America, pioneer in 
the new process. Certain of the 
aluminum powder metallurgy 
(APM) products can withstand 
temperatures to 900 F, an advance 
of 300 to 400 degrees above the 
point at which conventional alu- 
minum alloys function efficiently. 

The new APM products are made 
from fine, unalloyed aluminum 

(Continued on Page 22) 
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This free booklet, newly developed by the Frederick Post Company through the co-operation 
of leading engineers and draftsmen, dams 59 shortcuts to speed drafting and computation work. 


Ideas for increasing 
drafting and engineering 
efficiency 


post went to leading engineers and 
draftsmen and asked them what tech- 
niques they use to save time without 
sacrificing precision in their work. From 
the many interesting tips and drafting 
shortcuts suggested, a total of 59 have 
been compiled into one handy booklet 
called “Time Saving Tips for the Drafts- 
man and Engineer.” 

Clearly written and well illustrated, this 
booklet shows new approaches to old 
problems. The section on CALCULATING 
IDEAS contains 10 tips including easy 
ways of “Remembering the Signs of Trig 
Functions,” “Dividing a Circle Into 
Parts,” and “Locating Decimal Points.” 


One of 22 Drafting Shortcuts 


Here is what seems to be the fastest and 
easiest method of constructing an ap- 
proximate ellipse: (1) Draw a line at 15° 
to major axis as shown. (2) Draw a line 
at 30° to minor axis as shown. (3) Draw 
a line at 60° to line #2 through inter- 
section of lines #1 and #2. (4) Draw 
Arc Ri from point Pi. (5) Draw Are Re 
from point Pe. 


9 tips in Engineering Data Section 
Easy-to-use, practical shortcuts to for- 
mulas and other engineering data are 
featured in this section. Two of these 
time savers are faster methods of “Deter- 
mining Gear Inertia” and “Interpolating 
Between Family of Curves.” 


One of 18 Board Timesavers 


Fairly often when drafting it becomes 
necessary to change a solid line to a 
dotted line. By placing a series of holes 
in an erasing shield, as shown, it is pos- 
sible to make the conversion simply by 
erasing through the holes. 























For your free copy of “Time Saving Tips 
for the Draftsman and Engineer,” con- 
tact your Post dealer or write today to 
the Reader Service Division of Frederick 
Post Company, 3652 N. Avondale Avenue, 
Chicago 18. 


SENSITIZED PAPERS & CLOTHS @ TRACING & DRAWING MEDIUMS © DRAWING INSTRUMENTS & SLIDE RULES 
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DOUBLE DIAMOND 
GEARS ARE BUILT... 


The gear types shown above include helical gears, flywheel starter gears, 
straight bevel gears, straight spur gears, angular bevel gears, hypoid 


bevel gears, gear assemblies, zerol* bevel gears, spiral bevel gears, and ee 
spline shafts. Those are the types in which we specialize. Our sales 


* Reg. U.S. Pat. Off. people are gear engineers. Would you like to talk to one? 


AUTOMOTIVE GEAR DIVISION 
MANUFACTURING COMPANY 
RICHMOND, INDIANA 


GEARS FOR AUTOMOTIVE, FARM EQUIPMENT AND GENERAL INDUSTRIAL APPLICATIONS 
GEAR-MAKERS TO LEADING MANUFACTURERS 


Circle 411 on page 19 





Reader 
Information Service 


SUBJECT INDEX 





Editorial and Advertising content classified by subject and listed by page num- 


ber for convenience when studying specific design problems. 


For further 


information on subjects advertised, refer to advertisement and circle Item Num- 


ber on a Yellow Card—following page. 





Accelerometers, Adv. 25 

Actuators, Adv. 30, 188 

Adhesives, Adv. 83 

Aluminum and alloys, Edit. 15; Adv. 
41, 54, 58, 70, 151 

Amplifiers, Edit. 172 


Bearing materials, Edit. 139; Adv. 9 
Bearings, ball Adv. 51, 61, 190, 231 
linear motion, Edit. 120 
miniature, Adv. 231 
needle, Adv. 141 
rod-end Adv. 242 
roller, Edit. 99; Adv. 13, 51, 195 
sleeve, Adv. 158, 218, 240 
Belts, conveyor, Adv. 169 
Blanks, steel, Adv. 165 
Blowers, Edit. 115; Adv. 69, 84 
Books, Edit. 210; Adv. 15, 154 
Brakes, Edit. 168; Adv. 52, 55, 74, 207 
Brass (see Copper and alloys) 
Bronze (see Copper and alloys) 
Bushings, ball, Edit. 120 


Cable, electrical, Edit. 160 
Cams, Edit. 135 
Carbon and graphite parts, Adv. 221 
Castings, die, Adv. 73, 214 
investment, Edit. 133; Adv. 66 
light alloy, Adv. 214 
nonferrous, Adv. 158 
sand, Adv. 66 
shell-molded, Adv. 225 
steel, Adv. 66 
Chain, conveyor, Adv. 72, 166 
transmission, Adv. 43, 72, 166 
Circuit breakers, Adv. 178 
Clamps, Edit. 116, 176, 189 
Clutches, Adv. 52, 55, 88, 191, 207 
Coatings, protective, Adv. 28, 41, 147, 
167 
Cold heading, Adv. 162, 227 
Conduit, Edit. 169 
Control systems, electric, Edit. 117 
hydraulic, Edit. 101; Adv. 175 
Controls, automatic, Edit. 164, 186; 
Adv. 239 


electric, Edit. 160, 179; Adv. 23, 38, 
back cover 

hydraulic, Adv. 180 

mechanical, Adv. 242 

pneumatic, Adv. 215 


Copper and alloys, Edit. 191; Adv. 4, 
158, 225 


Corrosion inhibitors, Adv. 236 
Counters, Edit. 181; Adv. 228 


Couplings, fluid, Adv. 88 
shaft, Edit. 160, 184; Adv. 162 


Cylinders, Edit. 174; Adv. 11 


Design improvement checklist, Edit. 


Drafting equipment, Edit. 204, 208; 
Adv. 15, 29, 34, 170, 236, 241 
Drives, adjustable speed, Adv. 48, 64, 

159, 199 
Ducting, flexible, Adv. 156 


Electric equipment (see specific type) 

Electronic equipment, Edit. 191, 203 

Enclosures, Edit. 192 

Engineering department (see Man- 
agement or Drafting) 

Engines, Adv. 187 

Extrusion, Adv. 37, 54 


Fabric parts, Adv. 212 
Facilities, general, Adv. 58, 247 
Fasteners, Edit. 100; Adv. 27, 40, 157 
blind, Adv. 67 
bolts, nuts, screws, Adv. 21, 31, 62, 
67, 172, 213, 224, 227, 238, 243 
locking, Adv. 40 
retaining rings, Adv. 57, 193 
rivet, Adv. 235 
studs, Edit. 164 
Filters, Adv. 24 
Fittings, pipe, tube and hose, Edit. 
166, 200; Adv. 60, 237, 240 
Floats, Adv. 239 
Flow sights, Adv. 243 
Forgings, Adv. 37, 151 
Forming, Edit. 5 


Gages, pressure, etc., (see also In- 
struments), Adv. 179 


Gaskets, Adv. 143 
Gears, Adv. 16, 27, 145, 174, 194, 217 
Glass, Adv. 198, 229 


Heads, steel, Adv. 223 

Heat exchangers, Adv. 206 

Heat-resistant alloys, Adv. 32 

Hose, nonmetallic, Adv. 2, 176 

Hydraulic equipment (see specific 
type) 


Industrial design, Edit. 119 
Instruments, Edit. 6, 191, 198; Adv. 
25 


Insulation, Adv. 149 
Inventors, outside, Edit. 90 
Iron and alloys, Adv. 76 


Jacks, worm gear, Adv. 30 


Lights, indicator, Adv. 239 
Lubricants, Adv. 33, 236 


Lubrication equipment, 
Adv. 184 


Edit. 192; 


Machines (see specific type) 
Machining facilities, Adv. 243 
Management, engineering, Edit. 90 
Meetings, Edit. 33 
Metals (see specific type) 
Motor bases, Adv. 155 
Motors, electric: 
fractional and integral hp, ™d't. 
164; Adv. 36, 46, 82, 174, i82, 
197, 199 
gearmotors, Edit. 217 
Motors, pneumatic, Adv. 56 
Mountings, vibration and shock, Adv. 
205 


Nickel and alloys, Edit. 139 


Packings, Adv. 171 

Pipe, Adv. 229 

Pistons, ball, Edit. 98 

Plastics, Edit. 179, 194; Adv. 63, 86 
149 
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Plastics molding, Edit. 169; Adv. 27 

Pneumatic equipment (see specific 
type) 

Potentiometers, Edit. 168, 206 

Powder metallurgy, Adv. 9 


Pumps, Adv. 154, 168, 192 
hydraulic, Edit. 98; Adv. 68, 232, 
248 


pneumatic, Adv. 164 


Rectifiers, Edit. 191 

Reducers, speed, Edit. 172; Adv. 77, 
145, 194, 217, inside back cover 

es pressure, Edit. 196; Adv. 


Relays, Edit. 144, 160, 174, 200; Adv. 
202, 242 

Rings, welded, Adv. 201 

Rockets, Edit. 10 

Rubber, Adv. 78, 161, 208 

Rubber molding, Adv. 212 


Salary survey, Edit. 14 


Seals, Edit. 179, 185, 200, 219, 221; 
Adv. 177, 192, 208, 240, 244 
mechanical, Adv. 163, 237 


Shafts, Adv. 16 
flexible, Adv. 
200 


Small parts, Adv. 27 

Solions, Edit. 102 

Springs, Edit. 118; Adv. 44, 181, 209 
Sprockets, Adv. 43, 72, 166 
Stampings, Adv. 27 

Starters, motor, Edit. 100 


Steel, Adv. 66, 80 
stainless, Adv. 50, 173 
Stress concentrations, Edit. 142 
Switches, Edit. 106, 170, 181, 194, 221 
Adv. 186, 220 
Synchros, Edit. 196 
Systems, hydraulic, Adv. 7, 232, 248 


nside front cover, 


Testing, Edit. 206; Adv. 185, 240 
Thermometers, Edit. 208 
Thermostats, Edit. 221 

Timers, Edit. 185, 219; Adv. 226 
Tips and techniques, Edit. 114 
Torque converters, Adv. 88, 196 
Transformers, Edit. 189 


Transmissions, adjustable speed, Adv. 
79, 155, 170, 204 


Tubing, Edit. 162; Adv. 153, 233, 238, 


247 


Universal joints, Adv. 194, 230 


Valves, Edit. 99, 160, 170, 184; Adv. 
1, 47, 211, 241 
hydraulic, Adv. 85, 180, 219, 248 
pneumatic, Adv. 215, 237 


Vehicles, mechanics of, Edit. 128 
Vibrators, Edit. 118 


Washers, lock, Adv. 157 
Weighing equipment, Adv. 189 
Welding, Adv. 201 

Wire and wire products, Edit. 166 
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CIRCLE ITEM NUMBERS—Throughout the magazine, each advertise- 
ment carries an Item Number for use in requesting further information. 
All product descriptions, announcements and Helpful Literature items are 
also numbered, and for greater convenience are indexed below by Item 
Numbers. 


EDITORIAL CLIPSHEETS—So you won't have to “clip” this issue, 
we'll be glad to send a personal copy of any article as long as the 
supply lasts. Just fill in the page number and title of article in the 
place provided on the Yellow Card. 
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HELPFUL LITERATURE—cescriptions start on page 150 





ITEM 

NUMBER 

AC & DC Voltmeters .......... . 631 
Seamless & Welded Pipe ae ee hee 632 
Precision Switches ......ccccscess -- 633 
Spin Locknuts ... Civenecteeccoes Ome 
Torque Testing F! ixture ood cwceccocece 635 
Aluminum Mill Products .............. 636 
Variable Transformers ...... cosvcna Gat 
i errr rr rrr rer erry ise 638 
NE CRUE © ich 405% d6cvtewteeesceehn Ge 
Precision Castings ST TOPE ETT 
Standard Electric Motors cecesenves . 641 
Power Transmission Equipment ...... 642 
PieRIDld DOWNER 2scccccccvcessccss CB 
Custom-Made Items ...........+-.... 644 
Spring Steels... énree ses Oe 
Hydraulic System Cor nponents | Teter 646 
Pressure Gages ... uae 347 


Rotary Piston Pump 
Electric Brakes .......... 
Hermetic Seal Terminals 
Technical Data Books . 





Electric-Hydraulic C ontrol. cha ebae va een Gee 
Lubricating System ............-. , 653 
Electric Relays pein Vee tewe nee 654 
ON heh oO 6A we on 54 64 404050944 


NEW PARTS & ENGINEERING EQUIPMENT—<escriptions stort on page 160 


ITEM 

NUMBER 

Enclosed Relay ...... . 681 
Shaft Couplings 








Magnetic Motor St: arter 683 
Electric Cable .... ole ware ate ewe as 
Tb er 685 
Nylon Tubing ..... oveseureessonces We 
Limit-Stop Assembly — vdnceseene 687 
AToy-HteGE BEES 2 nc ccccccccctccccces CS 
TE Kaw cee ene ceed dertvrrearade 689 
. eo SSS errr ee 
ree 
BONESS TOUEMD  svcaveccccocccvcecses’ 692 
Miniature Potentiometer .............. 693 
Power Transmission Parts .......... 694 
Zippered Tubing . isceenne Se 
Automatic- Disconnect " Switch oseeeves 636 
Ge CRED acecussedseedosccenneues 697 
IG 5 5: 5 EU ch Ondo ow Oe teehee eee 698 
Variable Speed Reducer .............. 699 
PEO TUN on pc ceccsccrveevceene 700 
Air-Hydraulic Cylinder .............. 701 
, MN 6 wesw be.tedccanesecer 702 
Shaft-Position Encoder .............. 703 
High-Pressure Seals ........ 704 
Epoxy Glass Laminate ......... 705 
Acceleration-Sensitive Switch ........ 706 
Internal-Pinion Counter .............. 707 
BUSES VUOOED ccs ce cesscdéeccnecscus 708 


ITEM 

NUMBER 

Automatic Valves & Controllers ...... 656 
Nylon Bobbins & Washers ............ 657 
Decimal Equivalent Chart ............ 658 
Plastic Pipe Fittings ........ccscceos 659 
Vibration Damping Mount .......... 660 
Rotary Gear Pumps ......... (aketa ee 
Bimetal Thermostats ......... osee O68 
Drafting Shortcuts . seeeee Se 
Air & Oil Hydraulic Components cadine 664 
Valve Actuator .... rere erty 665 
Fine-Grain Phosphor ‘Bronze’ gueseeeeun 666 
Industrial Tires & Wheels ........... 667 
Industrial Wire Cloth ......... ‘ven aa 
Teflon Industrial Hose ...... reer 669 
TOOTH TE os cvssasccceccess cosgcoe Bee 
Alreralt PUTS .ccccsccvvscecescsvcce 671 
Hydraulic Components ae Uae mit cles a 
Flow Rate Control ... iaay nee ee 
Surface Roughness St: und: irds” as whe ee 
Heavy-Duty Switches ...........++... 675 
Subminiature Resistors ..........+... 676 
Liquid Chemical Feeder Ses ee Ok enn 
Dry Fluid Drive .......... na hain Oe 
Self Locking Nuts ........0..-0+-++++ 679 
Stainless Tubing & Pipe .............. 680 





ITEM 
NUMBER 
Flexible Coupling .cccsccccsevcccscese 709 
Hermetic Seal-Material Terre Ter: 
Digital Clock .....e++.ee+- ovasadenves 711 
LABRIE BROWS acccvcscccccccccevencees 712 
Differential Transformer ............ 713 
Component Clipe .cccccccscecescceves 714 
Silicon Rectifier .....ccccccseccseccees 715 
Phosphor Bronze Strip .........-+++5 716 
Ceramic Triod® ....cccccccccrcceseces 717 
NG DD bg cvevicccccesvesueneeeny FOP 
Pushbutton Enclosures ...........++-+- 719 
Hydraulic Lubricator errr re 


Toggle Switches 
Polyethylene Resin 
Synchros 








Pressure Controller Covececeddeckesane 
Cell Tramsmitter ....ccccscccccceses 
Time Delay Relay .......sesseeerees 
Flareless Union ....ccccccccccccceceee 
O-Ring Compound .......seeeseeeees é 
Temperature-Limited Diode .......... 729 
Silicon Diodes ........ i ea Chearaverenst 
Drafting Instrument . 

Diazotype Printer ........ 

Vibration Tester ° 

Potentiometer ............ 


Resistance Thermometer ....... a fe 5a ; 
Tracing Cloth ...ccccccccccccscseccses 








MACHINE DESIGN 








I 
! 
I 


MACHINE DESIGN 
AUG. 22, 1957 


426 451 476 
427 452 477 
428 453 478 
429 454 479 
430 455 480 


431 456 481 
432 457 482 
433 458 483 
434 459 484 
435 460 485 


436 461 4386 
437 462 487 
438 463 488 
439 464 489 
440 465 490 


441 466 491 
442 467 492 
443 468 493 
444 469 
445 470 


446 471 
447 472 
448 473 
449 474 
450 475 


414 
415 


416 
417 
418 
419 
420 
421 
422 
423 
424 
425 


495 


496 
497 
498 
499 
500 


MACHINE DESIGN 
AUG. 22, 1957 


401 
402 
403 
404 
405 


406 
407 
408 
409 
410 


411 
412 
413 
414 
415 


416 
417 
418 
419 
420 
421 
422 
423 
424 
425 


426 
427 
428 
429 
430 
431 
432 
433 
434 
435 


436 
437 
438 
439 
440 
441 
442 
443 
444 
445 


446 
447 
448 
449 
450 


476 
477 
478 
479 
480 


481 
482 
483 
484 
485 


486 
487 
488 
489 
490 


491 
492 
493 
494 
495 


496 
497 
498 
499 
500 


451 
452 
453 
454 
455 


456 
457 
458 
459 
460 


461 
462 
463 
464 
465 


466 
467 
468 
469 
470 
471 
472 
473 
474 
475 


MACHINE DESIGN 
AUG. 22, 1957 


476 
477 
478 
479 
480 


481 
482 
483 
484 
485 


486 
487 
488 
489 
490 


491 
492 
493 
494 
495 


496 
497 
498 
499 
500 


401 
402 
403 
404 
405 


406 
407 
408 
409 
410 


411 
412 
413 
414 
415 


416 
417 
418 
419 
420 


421 
422 
423 
424 
425 


426 
427 
428 
429 
430 


431 
432 
433 
434 
435 


436 
437 
438 
439 


451 
452 
453 
454 
455 


456 
457 
458 
459 
460 


461 
462 
463 
464 
465 


466 
467 
468 
469 
470 


471 
472 
473 
474 
475 


Circle item number for information on products 
advertised or described or copies of literature. 


751 
752 
753 
T54 
755 


756 
T57 
758 
759 
760 


761 
762 
763 
764 
765 


766 
767 
768 
769 
770 


771 
772 
773 
774 
715 


676 701 
677 702 
678 703 
679 704 
680 705 


681 706 
682 707 
683 708 
684 709 
685 710 


686 711 
687 712 
688 713 
689 714 
690 715 


691 716 
692 717 
693 718 
694 719 
695 720 


696 721 
697 722 
698 723 
699 724 
700 725 


726 
727 
728 
729 
730 


731 
732 
733 
734 
735 


736 
737 
738 
739 
740 


741 
742 
743 
744 
745 


746 
T47 
748 
749 
750 


626 
627 
628 
629 
630 


631 
632 
633 
634 
635 


636 
637 
638 
639 
640 


641 
642 
643 
644 
645 


646 
647 
648 
649 
650 


651 
652 
653 
654 
655 


501 
502 
503 
504 
505 


506 
507 
508 
509 
510 


511 
512 
513 
514 
515 
516 
517 
518 
519 
520 


521 
522 
523 
524 
525 


526 
527 
528 
529 
530 


531 
532 


551 
552 
553 
554 
555 


556 
557 
558 
559 
560 


576 
577 
578 
579 
580 


581 
582 
583 
584 
585 


586 
587 
588 
589 
590 


591 
592 
593 


670 


671 
672 
673 
674 
675 


570 


571 
572 
573 
574 
575 


595 


596 
597 
598 
599 
600 


Circle item number for information on products 
advertised or described or copies of literature. 


676 701 
677 792 
678 703 
679 704 
680 705 


681 706 
682 707 
683 708 
684 709 
685 710 
686 711 
687 712 
688 713 
689 714 
690 715 


691 716 
692 717 
693 718 
694 719 
695 720 
696 721 
697 722 
698 723 
699 724 
700 725 


726 
727 
728 
729 
730 755 


731 
732 
733 
734 
735 


736 
737 
738 
739 
740 


741 
742 
743 
744 
745 


746 
747 
748 
749 
750 


751 
752 
753 


601 
602 
603 
604 
605 


606 
607 
608 
609 
610 


611 
612 
613 
614 
615 


616 
617 
618 
619 
620 
621 
622 
623 
624 
625 


626 
627 
628 
629 
630 


631 
632 
633 
634 
635 


636 
637 
638 
639 
640 


641 
642 
643 
644 
645 


646 
647 
648 
649 
650 


651 
652 
653 
654 
655 
656 
657 
658 
659 
660 


661 
662 
663 
664 
665 


666 
667 
668 
669 
670 


671 
672 
673 
674 
675 


501 
502 
503 
504 
505 


506 
507 
508 
509 
510 


511 
512 
513 
514 
515 
516 
517 
518 
519 
520 
521 
522 
523 
524 
525 


526 
527 
528 
529 
530 


531 
532 
533 
534 
535 
536 
537 
538 
539 
540 


541 
542 
543 
544 
545 
546 
547 
548 
549 
550 


551 
552 
553 
554 
555 
556 
557 
558 
559 
560 


561 
562 
563 
564 
565 


566 
567 
568 
569 
570 
571 
572 
573 
574 
575 


576 
577 
578 
579 


580 


581 
582 
583 
584 
585 


586 
587 
588 
589 
590 


591 
592 
593 
594 
595 
596 
597 
598 
599 
600 


Circle item number for information on products 
advertised or described or copies of literature. 


751 
752 
753 
754 
755 


756 


676 701 
677 702 
678 703 
679 704 
680 705 


681 706 
682 707 
683 708 
684 709 
685 710 


686 711 
687 712 
688 713 
689 714 
690 715 


691 716 
692 717 
693 718 
694 719 
695 720 


696 721 
697 722 
698 723 
699 724 
700 725 


726 
727 
728 
729 


72 
io 


651 
652 
653 
654 
655 


656 
657 
658 
659 
660 


661 
662 
663 
664 
665 


666 
667 
668 
669 
670 


671 
672 
673 
674 
675 


601 
602 
603 
604 
605 


606 
607 
608 
609 
610 


611 
612 
613 
614 
615 


616 
617 
618 
619 
620 


621 
622 
623 
624 
625 


626 
627 
628 
629 
630 


631 
632 
633 
634 
635 


636 
637 
638 
639 
640 


526 
527 
528 
529 
530 


531 
532 
533 
534 
535 


536 
537 
538 
539 
540 


541 
542 
543 


551 
552 
553 
554 
555 


556 
557 
558 
559 
560 


576 
577 
578 
579 
580 


581 
582 
583 
584 
585 


586 
587 
588 
589 
590 


591 
592 
593 
594 
595 


596 
597 
598 
599 
600 


501 
502 
503 
504 
505 


506 
507 
508 
509 
510 


511 
512 
513 
514 
515 


516 
517 
518 
519 
520 


521 
522 
523 
524 
525 


731 
732 
733 
734 
735 


736 
737 
738 
739 
740 


741 
742 
743 
744 
745 


746 
747 
748 
749 
750 


545 


SEND COPIES OF FOLLOWING ARTICLES IN THIS ISSUE 
Page Ne. Title of Article 


oeeeeee eeeeeee eee eeeeeeeeeeeeee 





CARD INVALID WITHOUT COMPANY NAME — TYPE OR PRINT 


NAME 





TITLE 





COMPANY 





PRODUCT MANUFACTURED 





ADDRESS 





cw. ZONE 





STATE 











SEND COPIES OF FOLLOWING ARTICLES IN THIS ISSUE 
Pege No. Title of Article 


-@eeeeee 





CARD INVALIG WITHOUT COMPANY NAME — TYPE OR PRINT 
NAME 


TITLE - 





COMPANY _ 





PRODUCT MANUFACTURED ~~ 


UND > stchinisaccinsi 


ne 








SEND COPIES OF FOLLOWING ARTICLES IN THIS ISSUE 


Page No. Title of Articie 


eee ee eee eieeree 


eee sees ee ee ee Or 





CARD INVALID WITHOUT COMPANY NAME — TYPE OR PRINT 
NAME 





TITLE 





COMPANY 








PRODUCT MANUFACTURED 


ADDRESS 





CITY ae. 





STATE 
Do not use this card after Oct. 22, 1957 

















18 MACHINE VESIGN 





FIRST CLASS 
Permit No. 36 
CLEVELAND, OHIO 














BUSINESS REPLY CARD 


No Postage Stamp Necessary if Mailed in the United States 











—4c¢ POSTAGE WILL BE PAID BY— 


MACHINE DESIGN 
Penton Building 
Cleveland 13, Ohio 


Reader's Service Dept. 





FIRST CLASS 
Permit No. 36 
CLEVELAND, OHIO 














BUSINESS REPLY CARD 


No Postage Stamp Necessary if Mailed in the United States 











— 4c POSTAGE WILL BE PAID BY— 


MACHINE DESIGN 
Penton Building 
Cleveland 13, Ohio 


eee wee b www ee ee em wee eee eeweeeecece 


ee ee 





FIRST CLASS 
Permit No. 36 
CLEVELAND, OHIO 














BUSINESS-REPLY CARD 


No Postage Stamp Necessary if Mailed in the United States 











— 4c POSTAGE WILL BE PAID BY— 


MACHINE DESIGN 
Penton Building 
Cleveland 13, Ohio 


Reader's Service Dept. 











424 449 474 499 524 549 574 599 624 649 674 699 724 749 774 | — 
425 450 475 500 525 550 575 600 625 v50 675 700 725 750 775 Do not use this card after Oct. 22, 1957 









: t 

Hil 
ie 
tt, 
la, 
ti, 
lag 
i. 
~<a, 
a, 





costs down 
... profit margins up! 


how to 


ALLEN Engineers will show you how 
you can save time and money by using 
standard” ALLEN Hex-Socket Cap and 
Set Screws instead of specials. 


Let’s get this straight right away...if your product design MUST have 
special cap or set screws, then ALLEN’s the place to come for them. 


But our engineers have found, from a good many years of experience, that 
designs frequently call for special hex-socket cap and set screws that are 
only slightly “off-standard.” These specials take longer to get, cost more. 


Allen engineers can probably save you both time and money by working with 
you on ways to use standard Allen Hex-Socket Cap and Set Screws, where 
specials may seem to be necessary. Just send blue prints, or good descriptions, 
of your product designs to our Engineering Department, or talk with your 
Allen Field Representative. 


*ALLEN manufactures 1457 standard items 


Stocked and sold by leading industrial distributors everywhere 


Al 4 Jos le MANUFACTURING COMPANY 
j Hartford 2, Connecticut, U.S.A. 





MEX-SOCKET SCREWS 
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NO INTERFERENCE from other 
communications systems in the same 
busy 450-470 mc frequency band is 
the feature this two-way radio de- 
veloped by Motorola Corp. The new 
mobile equipment transmits a con- 
tinuous subaudible hum along with 
voice transmission. Receivers “open 
up” for listening only when proper 
tone is transmitted, shutting out all 
reception except that being origi- 
nated by the dispatcher or other 
mobiles in the same system. 





(Continued from Page 15) 


powder, each particle coated with 
aluminum oxide. When the pow- 
der is compacted and worked, the 
oxide coating greatly strengthens 
the part and contributes stability 
at elevated temperatures. 

APM products are claimed easier 
to fabricate than titanium and have 
much higher thermal conductivity 
than either titanium or stainless 
steel. Where friction is encoun- 
tered in certain engine compo- 
nents, the new _ products’ can 
be anodized, insuring a hard oxide 
coating that prevents moving parts 
from sticking. Electroplating by 
regular methods is possib'e and the 
products have high resistance to 
recrystallization and to overheat- 
ing. 

Three APM alloys are available. 
One alloy is made of domestic alu- 
minum powders; the other two use 
powders imported from Switzer- 
land. Formulas were not disclosed. 

The new alloys are being tested 
in a number of applications. Metal 
and foil are tested for making 
honeycomb sandwich structures. 
«xtrusions have been used for hot- 
air valve housings. Tube is being 
considered for airborne heat ex- 
changers; while fasteners—rivets, 
screws, nuts and bolts—are being 
tested for a number of applica- 
tions. 


22 


LARGEST OF ITS TYPE, the 110-ft high, 7-ft diam furnace (right) heat 
treats extruded aluminum alloy shapes up to 80 ft long at temperatures as 
high as 800 F. At the end of the heating cycle, a door at the bottom of the 
furnace is opened, and the parts are plunged into an underground quench- 
ing tank 110 ft deep and 18 ft in diam. The furnace was built by Westing- 
house for Harvey Aluminum Co., as was its 70-ft high companion (left). 





Film Strip Radar Mapper 
Shows Airman Where He's Been 


Rapid Film Developing Provides 
Ground Picture in 20 Seconds 


PASADENA, CALIF.—Airplane pilots 
and navigators can now consult 
a map that is only twenty seconds 
old, made night or day, in flight, 
by radar. A device called a radar 
strip recorder makes an actual 
photographic record of radar infor- 


mation on a slowly-moving strip 
of film. The transparency pic- 
tures the ground immediately aft of 
the airplane, exactly as it looked 
to the plane’s own radar twenty 
seconds earlier. 

The new automatic device re- 
quires no operator. As a naviga- 
tion aid, it can help to determine 
easily an airplane’s exact position 
and true flight path. Manufac- 
turer is the Hycon Mfg. Co. 

The strip recorder with its as- 
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Press Stopping 
Time 95% 


The eight minutes it previously took to stop the heavy flywheel 
on this press has been cut to an amazing 24 SECONDS with 
Westinghouse DYNAC. 

This press is now getting the fastest, smoothest stops possible 

increasing production, with no unusual wear. 

3ecause DYNAC is completely electrical, it is simple to 

install. No costly fittings and troublesome mechanical apparatus. 
The compact, self-contained unit can be installed anywhere, 

at machine or for remote operation. 

DYNAC is giving fast, smooth moneysaving stops on many 
applications throughout industry. Call your Westinghouse 
representative or distributor. Or, write Westinghouse Electric 


Corporation, 3 Gateway Center, Pittsburgh 30, Pennsylvania. 
J-22000 


you CAN BE SURE...1F ITS 
Westinghouse 
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HERE ARE SOME 
TYPICAL APPLICATIONS: 


GRINDING MACHINES with DYNAC produce 
more because of reduced down time. 


ej 


SPINNING FRAMES with DYNAC have saved 
owners over $3,000 per year per 100 frames. 


CONVEYORS using DYNAC can be stopped 
once a minute, day in and day out, with no 


maintenance. 


AUTOMATIC WELDERS with DYNAC can com- 
plete 600 operations per hour—20 stops per 
minute — 24 hours a day. 





BETTER... 
MORE EFFICIENT FILTRATION 
OF COMPRESSED AIR 


You Get These Important Advantages: 


® More Efficient Water Removal 


Greatly increased water removal efficiency —even at 
air flows 143% higher than ever before. 


® Operates Over Wider Pressure Range 


Top efficiency at as low as 5 psi for all models and as high 
as 250 psi for metal bowl type. 


® Operates Over Wider Temperature Range 


New metal bowl models in 4, %” and 1” sizes extend 
temperature range to 200° F. 


© Withstand Rougher Usage 


Metal bowl models are ideal for applications likely to get rough usage. 


® Simplified Drain Mechanism 


More efficient operation. Fewer parts. 


® Eliminates Manual Draining 


Collected liquid is drained automatically —cannot return to air line. 
Drain operates as long as pressure is on the system. 


NOW —24 Models to ® Choice of Three Filter Elements 
choose from 


@ Transparent Bowls—%", %”, 2”, 
%", : aa 
Lee 


@ Metal Bowls—%", %”, 2 


74, 64 or 25 micron elements—interchangeable. 


Wherever Airis scat in» Industry i 


nearby Norgren representative 


listed in your telephone 
directory — 
& s * OR WRITE FACTORY 


FOR NEW NO. 800 
3442 SOUTH ELATI STREET © ENGLEWOOD, COLORADO CATALOG 
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FAST-ACTING EXTRUSION PRESS for aluminum is claimed to reduce 
dead cycle time. Four radial-piston pumps driven by two 350-hp motors 
deliver oil in variable quantities to press components. Fixed and variable 
position limit switches control motors to assure precise sequence operation. 
Result is said to be rapid, integrated operation of all press components for 
optimum speed of press operation. In event one of the pumps fails, press 
will operate on the remaining three. Unusual die slide arrangement pro- 
vides an alternate die location for inserting, removing, dressing or adjust- 
ing a second die while extrusion continues uninterrupted on the first die. 
The machine is a recent product of Birdsboro Steel Foundry & Machine Co. 





: eo % Pri: ' 
B-58 Hustler...the firs 
__ supersonic bomber for the 
United States Air For 


sociated fast film processor is 
adaptable to nearly all types of 
airborne radar. In addition, it is 
useful as a ground recorder of 
radar or telemeter information re- 
layed from flying radar sets. In 
this way the strip recorder can 
function as an automatic monitor 


DEW Line Completion Marks 
Beginning of Arctic Defense 


WASHINGTON, D. C.—Successful 
completion of preoperational tests 
on the 3000-mile Distant Early 


Warning Line in the Arctic has ove 


reliable. The 


for a missile or drone aircraft. 
Essential in the recorder is a 
unique process evolved by Hycon 
for developing high-sensitvity film 
in only 10 seconds. The process 
uses only one liquid bath which 
functions at a high temperature 
to speed film development. The 
liquid is wiped onto 9-in. wide film 
much the same as walls of a house 
are painted with a squeegee. The 
resultant transparency is_ then 
viewed on a translucent lighted 
screen about 9 by 12 in. in size. 
Either of two areas of coverage 
ean be selected. If a 45 by 60- 
mile area is scanned, the resulting 
map has the scale of 1:500,000. 
If a 221% by 30-mile area is 
chosen, map scale is 1:250,000. 
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been announced by the Air Force. 
The system was constructed under 
Canadian-U. S. agreement, with 
Western Electric Co. as prime con- 
tractor. It was accepted and 
placed on an operational basis 
July 31, 1957. Installation began 
late in 1954 and was completed 
in 32 months on schedule. 


Stretching from western Alaska 
across the upper rim of the North 
American continent, through Cana- 
da to Baffin Island, and lying en- 
tirely above the Arctic Circle, Dew 
Line will provide the U. S. and 
Canada with advance warning of 
the approach of airborne objects 
over the polar regions, allowing the 
greatest possible time margin. 

Operation and maintenance of 


either an 


Please requestour — : 
Accelerometer Catalog and : 
Instrument Notes No. 26° 
“Some Design Considerations 
For Liquid Rotor 
Angular Accelerometers” 


LABORATORIES 
LOS ANGELES 64, CALIFORNIA 
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the line will be done by Interna- 
tional Telephone & Telegraph Corp. 
under Air Force supervision. 














REMOTE VALVE-POSITIONING 
control, developed by Sparton Corp., 
provides audible signals of upper 
and lower valve limits plus meter 
indication of valve position. System 
is designed to operate with present 
motor controllers. Two independent 
visual alarms show power failure, 
pressure, temperature or overload. 


Mechanisms Conference To Report European Progress 


CLEVELAND, O.—-A comprehensive 
survey of mechanism design in 
Europe will be the start of an 
outstanding program planned for 
the Fourth Mechanisms Conference. 
Mr. Kurt Hain, prominent German 
scientist and design engineer, will 
travel to this country to present 
the first paper before the Confer- 
ence on Monday, Oct. 14. 


The conference is cosponsored by 
Purdue University and MACHINE 
DESIGN. It will be held on the 
Purdue campus, West Lafayette, 
Ind., Oct. 14 and 15. 

In addition to his opening-day 
presentation, Mr. Hain will present 
a paper on drag-link mechanisms. 
His extensive background includes 
research and design on machine 
tools, aircraft, typewriters and 
computers. During the past 25 
years he has published two books 
and prepared more than 200 papers 
for publication in technical jour- 





TELEVISED SCRIBINGS enable operators of this die layout machine, first 
of its kind, to prepare dies up to 10 ft in width, 22 ft in length, more than 
3 ft in thickness. Television cameras focus on three vernier scales; constantly 
track the machine’s scriber which is capable of motion in three dimensions. 
TV receiver on operator's bridge displays images ten times actual size. It has 
one channel for each of three machine motions. Televised readings enable 
construction of lines that guide die-sinking tools. The out-size scriber pre- 
pares dies for presses in the Cleveland Air Force plant operated by Alcoa. 
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nals. He is currently engaged in 
kinematic research in the engineer- 
ing of agricultural machinery at 
the Institut Fur Landtechnisch 
Grundlagenforschung in Braunsch- 
weig, West Germany. 

More than ten papers, ranging 
in subject from practical ap- 
proaches to design and application 
of cams and linkages to advanced 
concepts of analysis and synthesis 
of mechanisms, will round out the 
most complete program in the his- 
tory of the Conference. 

Complete program details as well 
as registration and room-reserva- 
tion forms for the Conference will 
appear in the next issue of Ma- 
CHINE DESIGN. Registration fee of 
$25 includes banquet, luncheon and 
transactions. 

Rooms will be available at the 
Memorial Union on the Purdue 
Campus and at hotels and motels 
in Lafayette. 

Conference members can reach 
Lafayette by Lake Central Air- 
line from Chicago and Indianap- 
olis, New York Central Railroad 
through Chicago and Indianapolis 
and Wabash Railroad from St. 
Louis and Detroit. 

Further details of program and 
registration will appear in the next 
issue of MACHINE DESIGN. 





LARGEST COMMERCIAL MELT 
of synthetic mica was recently com- 
pleted by Synthetic Mica Corp., us- 
ing more than 80,000 Ib of raw 
material. The mass must cool three 
weeks. Synthetic mica has proved 
superior to the natural material for 
applications involving temperatures 
in excess of 1000 F. 
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your source for savings in 


oonent design 
production 


Here, Perspective Engineering conceives and creates fasteners 
and components of metals and plastics for mass-assembly. Skilled 
craftsmen produce these parts by the millions in integrated manufac- 

turing facilities. Through this unique combination of talent and 

machinery, industry is served with maximum design flexibility and 
production speed. Assembly time is saved, costs are reduced. 


FASTEX® PARTS PICTURED ABOVEARGC  QFasteners(T.M.), fasten with a quarter turn. 2. Plasti-Supports (7.m.), blind-assembly shelf supports. 


3. Plasti-Grommets ®, self-retaining blind screw receptacles. Plasti-Plugs ® improve product appearance. 5. Molding Clips are self-adjusting, 


vibration proof. 6. Plasti-Rivets®, one-piece, self-expanding for blind assembly. 7. Springrip Fasteners with internal teeth. 8. Plasti-Rings ®, 
self-retaining plastic shaft retainers. 9. Precision Stamped Gears, complete range of types and sizes. 10. Speed Nuts ®, economical self-retaining 
nuts. 11. Engineered Stampings speed assembly. 12. Plastinite® one-piece strain-relief grommets. 13. Nylon Spiroid® Gears offer new space 


and weight economies. 14. Engineered Molded Plastic Parts, low-cost, time-saving. 


DIVISION OF ILLINOIS TOOL WORKS 
195 Aigonquin Road, Des Plaines, Illinois 


In Canada: 
SHAKEPROOF-FASTEX 
Division of Canada 
Illinois Tools, Ltd. 
Toronto, Ontario 
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Model S-25 
Automatic 
Gas Fired 
“TNCINOR" 
Mid. by 
BOWSER, INC. 


The sparkling white finish of 
this home incinerator stands 
flash temperatures of as 


a SOOT. 
rs |= 
Sicon 
Silicone Coating 


SICON withstands the shock of 
high heat combustibles without 
peeling or blistering. Retains 
luster and beauty over long pe- 
riods of time. Now used on all 
‘-INCINOR models. SICON, the orig- 
inal silicone finish, has proved 
best for a long list of other na- 
tionally known products. 

WRITE 

Dept. H-9 
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Sicon 


cone-Base Finish is 


teen exclusively by 


IDLAN D 
M/>LAN A 


Waukegan, Illinols 


SYNTHETICS 
VARNISHES 


ENAMELS 
LACQUERS - 
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Solar batteries may power 
Army’s experimental helmet radio. 
Solar cells in combination with 
nickel-cadmium batteries are ex- 
pected to produce one-year power 
supply. Transistorized power con- 
verter raises 4.5-v output of solar- 
nickel-cadmium combination to 50 
v necessary for receiver-transmit- 
ter operation. Helmet and radio 
combined weigh 2 Ib, 11 oz. 


Take-off distance of Lockheed’s 
C-130 military transport has been 
reduced to half the normal 800 to 
1000 ft. Using JATO, the 80,000- 
Ib plane travels 500 ft in 4 sec- 
onds to become airborne. 

e * . 


Nose cone development of in- 
tercontinental missile Titan will be 
undertaken by Avco Mfg. Co. un- 
der recently awarded $111-million 
Air Force contract. Size of con- 
tract denotes seriousness of design 
problem. Missile will reportedly 
travel 18,000 mph, encounter tem- 
peratures to 15,000 F. 


Transparent silicone rubber 
forms interlayer of safety-glass 
“sandwich” in windshield panels 
of B-58 bomber. Conventional plas- 
tic interlayers would melt at tem- 
peratures encountered by the ex- 
ceptionally high-speed aircraft. 
Developed by Dow Corning Corp., 
new interlayer is claimed to be 
first commercially available trans- 
parent rubber. 





Defense Digest 


Snark intercontinental missile 
has been ordered into production 
for delivery to operational units 
of Strategic Air Command. Pro- 
duced by Northrop Aircraft Corp., 
the missile is designed to carry 
nuclear warhead and can _ be 
launched from stationary or mobile 
launcher. Snark is 69 ft long, 15 
ft high, has 42-ft wing span. 
Power is furnished by single Pratt 
& Whitney J-57 turbojet engine. 


First electronically - automated 
ground control intercept system, 
for air defense, has been developed 
by Columbia University. Using an 
anolog computer, system furnishes 
signals which are incorporated 
into fire control system of inter- 
ceptor aircraft, automatically guid- 
ing the craft to “terminal point.” 
Signals may be transmitted ver- 
bally to pilot if desired. Previous 
systems provided signals which 
could only be relayed verbally. 


Major armament of Navy’s first 
nuclear - powered cruiser, Long 
Beach, will be surface-to-air 
guided-missile Talos. Three addi- 
tional cruisers are currently being 
modified to carry the missile. Talos 
is guided by mechanical system, 
detonated by proximity fuse. Ram- 
jet engine that powers the weapon 
has proved so successful that no 
design change in engine has been 
made in four years of testing the 
missile. 








Flame-Arresting Muffler 
Eliminates Fire Hazard 


ForT BELVoIR, VA.—Spark and 
flame-arresting muffler to reduce 
fire hazards caused by truck ex- 
haust in congested and highly com- 
bustible areas, has been developed 
by Army Corps of Engineers. 
Capable of complete suppression 
of backfired spark and flame, the 
device is designed primarily for 
gasoline-powered fork-lift trucks, 
but is adaptable to other gaso- 
line powered vehicles using pusher 
type cooling fans. In tests utiliz- 
ing the new unit, exhaust-gas tem- 


perature at outlet was 240 F, well 
below the 350 F max. allowable 
in warehouses and other storage 
spaces. Sound-level readings were 
on par with those of conventional 
mufflers. 

Unit consists of two separate 
sections: muffler and spark-flame 
arrester. Muffler is a single per- 
forated tube in an increased vol- 
ume chamber with the exit gas 
tube and one head welded in posi- 
tion to the muffler shell. In the 
air-dilution type arrester, exhaust 
gases are cooled by dilution with 
air leaving the engine radiator. 
Housing is mounted so that the 
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then with a pen. Lines are sharp and clear — Erase and draw 
the lines again and again. Now hold Clearprint to a light and 
make reproductions. No ghosts! Then test your present sheet. 





Seeing Is Believing 





CLEARPRINT PAPER CO. 
1482 - 67th St., Emeryville, Calif. 
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WORM GEAR 






TOP SHOULD BE BOLTED 
TO LIFTING MEMBER TO PREVENT 
W FROM TURNING. 





MACH STEEL SCREW 









Here is a device which 
every machinery designer 
should know about... 


DUFF-NORTON WORM GEAR JACKS 


Duff-Norton worm gear jacks provide a purely mechanical means 
for accurate positioning of loads weighing as much as several 
hundred tons and maintaining them indefinitely without creep. 
They will operate in any position, and functioning as components 
of machinery and equipment they can raise and lower loads, 
apply pressure or resist impact. Jack capacities range from five 
to 50 tons. When two or more jacks are connected by means of 
shafting and mitre gear boxes they lift in unison, even when 
the load is unevenly distributed. They are available with stand- 
ard raises up to 25 inches, and will provide exactly the same 
raise for years without adjustment. Worm gear jacks are suitable 
for operation at ambient temperatures up to 200°F. 

Thousands of these jacks are in use on feeding tables, tube 
mills, welding positioners, pipe cut-off and threading machines, 
testing equipment, aircraft jigs, loading platforms, rolling mills, 
conveyor lines, arbor presses, and numerous other types of 
equipment. If you have a positioning problem, write for com- 
plete information, requesting bulletin AD-34-V, which includes 
drawings and full specifications. 


<> Duff-Norton Jacks 


DUFF-NORTON COMPANY 
P.O. Box 1889 « Pittsburgh 30, Pennsylvania 


COFFING HOIST DIVISION: Danville, Illinois 


Ratchet Jacks, Screw Jacks, Hydraulic Jacks, Special Worm Gear Jacks, 
Ratchet Hoists, Electric Hoists, Load Binders, Spur Gear Hoists 


30 Circle 419 on page 19 





News Roundup 





top coincides with top of the radi- 
ator core. Maximum air from 
the fan is thus utilized to dilute 
hot exhaust gases before they 
exit through filter. Soot-collect- 
ing chamber is flanged and bolted 
to the arrester housing for ease 
of removal through radiator grill. 
Although the two units were de- 
veloped in combination, the ar- 
rester in most cases may be at- 
tached to an existing muffler. 
Muffler and arrester are manu- 
factured by Fluor Corp. 


Earthbound Space Flight 
Job For Satellite Simulator 


ForRT BELVOIR, VA.—A device for 
simulating the actual flight path 
of a space vehicle has been de- 
veloped by an engineer at the 
Corps of Engineers’ Research and 
Development Laboratories. 

Called ‘“‘Panatrack,” the device 


projects a moving view of the ter- 
rain over which the vehicle “flies,” 





U. S. Army photograph 


showing the area as it would be 
seen by an observer in a space 
ship or satellite. 

The apparatus developed by 
Edward J. Madden, consists of a 
projector inside a globe, that can 
be positioned automatically to 
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show on a screen any portion of 
the earth’s surface either at rest 
or in motion. The rate and direc- 
tion of motion is adjustable as de- 
sired. 

As a satellite tracking display, 
its drive motors could be con- 
trolled by signals transmitted from 
the real satellite and processed 
through ground stations so that 
the current position of the vehicle 
is continuously displayed on a 
screen. 

It is expected that public in- 
terest in any space flight activity 
will demand some means of show- 
ing the actual event to interested 
groups. 





LARGEST, MOST POWERFUL 
permanent magnet, built by Indiana 
Steel Products Co., will be used in 
a new mass spectrometer. Weighing 
1300 Ib, the aluminum-nickel-cobalt- 
iron alloy magnet can establish a 
magnetic field of 6000 gauss in its 
air gap—equal to 10 tons force. 





Hard-Hitting Gatling Gun 
Under Test by Air Force 


WASHINGTON, D. C.-—A new, larger 
calibre version of the high speed 
T171 Vulcan machine gun (MA- 
CHINE DESIGN, Nov. 15, 1956, Page 
6) has been developed by General 
Electric Co. under Army Ordnance 
contract for the Air Force. 

Called the Vulcan T212, the new 
gun is a 30-mm version of the T171 
20-mm “Gatling gun,” employing 
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Self-locking fasteners for 
limited clearance applications 


The cutter shaft of the Sunbeam Electric Shaver moves the cutting blades at 
about 9000 RPM. The double nuts previously used to fasten the pitman arm to 
this shaft had to be really tight. With the pressure of high volume production, 
improper tightening sometimes caused bent shafts—and frequent thread stripping. 
A single true miniature ELASTIC STOP® nut, only .080” high and .125” 
across flats (ESNA No. 99-1660-12, 1-72 thread) is used to replace the double 
nuts. The action of ESNA’s red elastic locking collar permits locking anywhere 
on the shaft for simple and completely accurate adjustment . . . and eliminates 
thread stripping. This simple, direct locking action avoids production-time losses 

due to bending; and saves the cost of the rejected shafts as well. 
A separate series of reduced-dimension 
hex nuts are used on the “field” studs fasten- 
ing motor to frame (ESNA No. 99-2399-38). 
This size 3-48 nut is .130” high and .187” 
across flats. The stop nut eliminates lock 
washers and further shortens assembly time. 
Solution of this multiple fastener problem 
illustrates ESNA’s ability to supply an effi- 
cient, vibration-proof, self-locking fastener 
to meet almost any dimensional require- 

ments. 


f[ —————— MAIL COUPON FOR DESIGN INFORMATION 


Dept. N91-84 Elastic Stop Nut Corporation of America 
2330 Vauxhall Road, Union, New Jersey 


Please send me the following information: 


[_] Details on ESNA miniature and 
reduced dimension nuts 


[-] ELASTIC STOP® nut bulletin 


(0 Here is a drawing of our product. 
What fastener would you suggest? 


Name Title 





Firm 





Street 





own on on un on on oe 


City Zone State 
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HAYNES Alloys solve the tough heat problems 


..- Strong, Light-Gauge MULTIMET Alloy Saves 22% 
Tail Section Weight. One of the longest jet engine tail- 
pipes made on a production basis is installed in the 
record-breaking A4D “Skyhawk” Navy attack bomber. 
The pipe is formed of 0.025-in. sheet. 


ws ? 


2,000 degree 
jet blast! 


The jet engine tailpipe of the Navy’s A4D “Skyhawk” 
operates at extremely high temperatures. That is just 
one of the many reasons why this vital part is made of 
MULTIMET alloy. 

This HAYNES alloy was selected for its high strength- 
to-weight ratio, as well as its exceptional performance 
at high temperatures. MULTIMET alloy provides greater 
resistance to burnout and erosion than any other mate- 
rial considered for this application. 

Aircraft and other industries rely upon HAYNES al- 
loys for use in after-burner components, turbine blades, 
jet engine tailpipes, nozzle vanes, cabin heaters, and a 
vast variety of other high-temperature applications. 

For booklet or detailed information, write or phone 
any of the HAYNES STELLITE offices listed below. Ad- 
dress HAYNES STELLITE COMPANY, Division of Union 
Carbide Corporation, General Offices and Works, Koko- 
mo, Indiana. 


HAYNES STELLITE COMPANY 
Division of Union Carbide Corporation 


“Haynes,” “Haynes Stellite,” “Multimet” and “Union Carbide” are registered trade-marks of Union Carbide Corporation. 
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the same firing method as the 
20-mm, and mounting six rotating 
barrels from a central feed and 
firing housing. 

Although it has three times the 
striking force of its 20-mm pred- 
ecessor, the 30-mm gun has the 
same high rate of fire and approx- 
imately the same weight. It fires 
shells only 50 per cent larger than 
the earlier gun, but it inflicts far 
more damage. Both versions of 
the Vulcan can be electrically or 
hydraulically operated. 

The 20-mm Vulcan is currently 
being used on the Air Force’s 
Lockheed F-104 Starfighter. 


AND EXPOSITIONS 


Sept. 9-11— 

American Institute of Electrical 
Engineers. Petroleum Conference 
to be held at the Penn-Sheraton 
Hotel, Philadelphia. Further infor- 
mation can be obtained from AIEE 
headquarters, 33 W. 39th St., New 
York 18, N.Y. 


Sept. 9-12— 

Society of Automotive Engineers 
Inc. Tractor Meeting and Produc- 
tion Forum to be held at Hotel 
Schroeder, Milwaukee. Additional 
information is available from soci- 
ety headquarters, 485 Lexington 
Ave., New York 17, N.Y. 


Sept. 9-13 — 

Instrument Society of America. 
12th Annual Instrument-Automa- 
tion Conference and Exhibit to be 
held in the Public Auditorium, 
Cleveland. Further’ information 
can be obtained from Herbert S. 
Kindler, Director of Technical Pro- 
grams, ISA, 313 Sixth Ave., Pitts- 
burgh 22, Pa. 


Sept. 17-20— 

American Die Casting Institute. 
Annual Meeting to be held at the 
Edgewater Beach Hotel, Chicago. 
Additional information is available 
from institute headquarters, 366 
Madison Ave., New York 17, N.Y. 
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Sept. 23-24— 

Steel Founders’ Society of Amer- 
ica. Fall meeting to be held at 
The Homestead, Hot Springs, Va. 
Additional information can be ob- 
tained from society headquarters, 
606 Terminal Tower, Cleveland 13, 
O. 


Sept. 23-25— 

American Society of Mechanical 
Engineers. Fall Meeting to be held 
at Hotel Statler, Hartford, Conn. 
Further information is available 
from ASME headquarters, 29 W. 
39th St., New York 18, N.Y. 


Sept. 23-25— 

American Society of Mechanical 
Engineers. 12th Annual Conference 
of the Petroleum Div. to be held 
at Hotel Mayo, Tulsa, Okla. Fur- 
ther information is available from 
society headquarters, 29 W. 39th 
St., New York 18, N. Y. 


Sept. 24-25— 

Sixth Annual Industrial Elec- 
tronics Symposium to be held at 
the Morrison Hotel, Chicago. 
Sponsors are the Institute of Radio 
Engineers and the American In- 
stitute of Electrical Engineers. 
Further information can be ob- 
tained from H. L. Garbarino, 
Armour Institute of Technology, 
10 W. 35th St., Chicago 16, Il. 


Oct. 1-5— 

Society of Automotive Engi- 
neers Inc. Aeronautic Meeting, 
Aircraft Production Forum and 
Aircraft Engineering Display to be 
held at the Ambassador Hotel, Los 
Angeles. Further information is 
available from SAE headquarters, 
485 Lexington Ave., New York 17, 
N.Y. 


Oct. 3-5— 

Porcelain Enamel Institute. 26th 
Annual Meeting to be held at The 
Greenbrier, White Sulphur Springs, 
W. Va. Additional information is 
available from PEI headquarters, 
Associations Bldg., 1145 Nine- 
teenth St. N.W., Washington 6, 
BB. €. 


Oct. 7-9— 
American Society of Lubrication 
Engineers — American Society of 





COMPLEX 
DESIGNS? 


SIMPLE 
DESIGNS? 


You Need the Special 
Advantages of 


Engineered Lubricants 
from ANDEROL 


Whether you are designing 
a simple mechanism such 
as a parking meter, or a 
complex gyroscope ...a 
Lehigh Lubrication Special- 
ist will be pleased to recom- 
mend a special Anderol 
Engineered Lubricant to 
meet your specific needs. 
Call on him while your prod- 
uct is still in the design 
stage. Regardless of vol- 
ume or requirements, Le- 
high will engineer a special 
Anderol Lubricant to do 
the job. 


WRITE TODAY: 


For complete data and 
government specifi- 
cations. Our labora- 
tories are at your 
service. 


Write to Dept. 28 


ANDEROL 


ENGINEERED LUBRICANT 


Lehigh Chemical 
Company 
CHESTERTOWN, MARYLAND 
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Now! When You 
The Greatest Tracing 


\ ' 
Special Trial Otter of S-yard, 36-inch 


' 


wide roll of all-new 340M 
(medium) ‘‘Visi-Vel"’ 


Prove it to Yourself! 


Use the special trial offer above to make your 
tests of all-new Bruning “Visi-Vel” Tracing Paper 


Greater Translucency! 


Compare it with any paper you are now using. Extensive 
tests have shown “‘Visi-Vel” to be at least 5% more 
transparent than competitive papers. And it retains its 
transparency—it wil! not leach, age, or discolor. 








Cleaner, Safer Erasures! 


Erase and re-erase to your heart’s content and see how 
“Visi-Vel’s” durable surface gives you clean erasures 
without damage. Find how beautifully “Visi-Vel” takes 
pencil hardnesses up to 9H without ever tearing or 
puncturing. 








Faster Reproduction! 


Discover for yourself how ‘‘Visi-Vel” helps you make 
sharper, cleaner prints in record time. And you can 
count on getting the same reproduction results from 
the same drawings months from now. Tests show that 
“Visi-Vel” boosts print production as much as 25% 
over other leading transparentized papers. 
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Need it Most.. 
Paper Ever! 


New Bruning 


“VISI-VEL” 


Resin- 
Transparentized 


gay Vedi, te 
PAPER! 


Highest Reproduction 
Speed 


Greatest Over-all 


Never before has a tracing 
paper offered you so much to 
speed both drawing and re- 


production, to raise the qual- 





ity ef your drawings and 
prints! Never has a drawing 
medium been needed so much to help meet the grow- 
ing demands of a tremendous production boom! 


All-new “Visi-Vel” offers the highest reproduction speed, 
the greatest over-all strength, and the best all-around work- 
ability of any tracing paper on the market today! Yet, it 


costs no more than other resin-transparentized papers. 


Best for Drawing! ‘‘Visi-Vel” helps you make cleaner, 
neater drawings and tracings—easier and faster! Because of 
its exceptional strength and workability, it withstands heavy 
handling . . . takes erasures beautifully without damage . 
resists ghosting . 
without tearing or puncturing. A perfect balance of opacity 


. accepts pencil hardnesses up to 9H 


and transparency makes it ideal for either drawing or tracing. 


Strength 


Best All-around 
Workability 


Best for Reproduction! By test, “‘Visi-Vel” boosts print 
production as much as 25% over other transparentized papers. 
Its superior inert resin transparentizer provides unsurpassed 
reproduction translucency that’s uniform and permanent. 


Best for Filing! Your drawings on ‘“‘Visi-Vel” can be filed 
indefinitely without deterioration of the drawing, the work- 
ability of the paper, or its reproduction quality. Containing 
no oily substances, the transparentizer will not transfer to 


other sheets in your file. 


You can obtain “‘Visi-Vel” in three different weights (thin, 
medium, and heavy), and in rolls or sheets. But right now, 
why not start with the generous trial offer of the 5-yard roll 

Ag 


for only $1.00 or send for a free 8%” x 11” sheet. Prove to 
yourself the dramatic advantages of all-new ‘‘Visi-Vel!” 


Charles Bruning Company, Inc., Dept. 84-K 

4700 Montrose Avenue, Chicago 41, Illinois 

(_] Enclosed find $1.00. Please send me 5-yard, 36-inch roll of 
all-new “‘Visi-Vel” tracing paper at no further cost to me. 


(_] Please send me free 8% x 11-inch trial sheet of No. 340M 
“*Visi-Vel”’. 





(BRUNING ) 


America’s Leading Supplier of 
Engineering and Drafting Equipment 





Name 





Cc 





P Y 


Offices in 37 Cities of the U. S, and Canada 
Addrass 





CHARLES BRUNING COMPANY, INC., CHICAGO 
tn Canada: Charles Bruning Co. (Canada) Lid., 105 Church St., Toronto 1, Ont. 


City 
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NEW/ tow-cost 


SINGLE COIL 


INDUCTION MOTOR. 


New in design, new in economy 
— the Heinze P Motor answers 
your need for a !ow-cost single coil 
2 pole induction moior. It is avail- 
able in various stacks and horse- 
power ratings from 1/300 to 1/50. 
Free speed is 3400 rpm; load 
speed 3000 rpm. Designed for 
115 V, 60 cycle operation, the 
Heinze P Motor has broad applica- 
tion — in movie projectors, fans, 
gearmotors, advertising displays, 
pumps, toys, etc. 

You have a wide choice of models 
from the comprehensive line of 
Heinze sub-fractional horsepower 
motors and blowers. Heinze Engi- 
neers are also ready to adapt 
standard models — or design a 
complete new motor or blower for 
your exact needs. Send us your 
product and specifications. We'll 
adapt a motor... at no obligation. 
Write for catalog. 


PA EINZE ELECTRIC COMPANY 
685 Lawrence St., Lowell, Mass. 


Circle 424 on page 19 


| 
| 





Engineering News Roundup 





Mechanical Engineers Joint Lubri- 
cation Conference to be held at the 
Royal York Hotel, Toronto. Fur- 
ther information can be obtained 
from ASLE headquarters, 84 E. 
Randolph St., Chicago 1, Ill. 


Oct. 7-9— 

Second Conference on Manufac- 
turing Automation to be held at 
Purdue University, West Lafayette, 
Ind. Sponsoros are Purdue and 
Automation magazine. Further in- 
formation can be obtained from the 
Editor, Automation, Penton Bldg., 
Cleveland 13, O. 


Oct. 7-9— 

National Electronics Conference. 
Annual Meeting and Show to be 
held at the Sherman Hotel, Chi- 
cago. Further information can be 
obtained from American Institute 


| of Electrical Engineers, 33 W. 39th 
| St., New York 18, N.Y. 


Oct. 7-11— 

American Institute of Electrical 
Engineers, Fall General Meeting 
to be held at the Morrison Hotel, 
Chicago. Additional information is 
available from AIEE  headquar- 


| ters, 33 W. 39th St., New York 


| 18, N.Y. 


Oct. 9-11— 
Gray Iron Founders’ Society Inc. 


| Annual Meeting to be held at the 


Drake Hotel, Chicago. Further in- 


formation can be obtained from so- 


siety headquarters, National City 
-E. Sixth Bldg., Cleveland 14, O. 


| Oct. 14-15— 


Fourth Conference on Mecha- 
nisms to be held at Purdue Uni- 








“Why can’t you go on vacation 
like everyone else?” 





versity, West Lafayette, Ind. Spon- 
sors are the Purdue School of Me- 
chanical Engineering and MACHINE 
DEsIGN. Additional information can 
be obtained from the Editor, 
MACHINE DESIGN, Penton Bldg., 
Cleveland 13, O. 


Oct. 16-18— 

Institute of Radio Engineers. 
Canadian Convention-Exposition to 
be held in the Automotive Bldg., 
Exhibition Park, Toronto. Fur- 
ther information can be obtained 
from IRE headquarters, 1 E. 79th 
St., New York 21, N. Y. 


Oct. 17-18— 

National Conference on Indus- 
trial Hydraulics to be held at Hotel 
Sherman, Chicago. Sponsors are 
Armour Research Foundation and 
Illinois Institute of Technology. 
Further information is available 
from Conference Secretary, Armour 
Research Foundation, 10 W. 35th 
St., Chicago 16, Ill. 


Oct. 17-18— 

Magnesium Association. Annual 
Convention to be held at the Bilt- 
more Hotel, New York. Additional 
information can be obtained from 
association headquarters, 122 E. 
42nd St., New York 17, N. Y. 


Oct. 17-19— 

Foundry Equipment Manufac- 
turers Association Inc. Annual 
Meeting to be held at the Green- 
brier, White Sulphur Springs, W. 
Va. Further information is avail- 
able from association headquarters, 
1 Thomas Circle, Washington 5, 
Dac. 


Oct. 23-25— 

National Fluid Power Associa- 
tion. Fall Meeting to be held at 
Hotel Statler, Washington, D. C. 
Additional information can be ob- 
tained from association headquar- 
ters, 1618 Orrington Ave., Evans- 
ton, Ill. 


Oct. 27-30— 

American Gear Manufacturers 
Association. Fall meeting to be 
held at the Edgewater Beach Ho- 
tel, Chicago. Further information 
is available from AGMA headquar- 
ters, 1 Thomas Circle, Washing- 
ton 5, D. C. 
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Here’s a liftable idea for you in 


west 


Th 


Piston for hydraulic control valve One-piece bevel gear and shaft 


LARGE-HEAD STEEL FORGINGS 








Spline-toothed coupling and shaft Integral pump gear and shaft 


A one-piece steel forging is probably the cost-reducing answer to many 
a part you now make by assembling a shaft to a thick disk or by costly 
machining from expensive bar stock. Above are sketched some ideas 
of uses for large-head steel forgings made by the Valve Division. 





Advantages of one-piece extruded forgings over your present two- 
piece assemblies include: 
Elimination of fitting and assembly, 
Continuous grain structure around neck, 
Only one part to machine, 
Reduction in costly machining, 
Elimination of costly scrap generation, 
Improved structural strength, 
No loosening of head on shaft. 





Interested? Then let us send a Valve Division engineer to discuss 
the mechanics and economics of switching to large-head forgings. 
They are made in the same Valve Division plant that has produced 
over 1 billion large-head forgings as engine valves for all leading 
truck, automobile, aircraft, and industrial-engine builders. Write to 
Department MD-157 at the address below. 


\ / | lve D [VISION Thompson Products, Inc. 


3 


1455 EAST 185th STREET « CLEVELAND 10, OHIO 
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ILLUMINATED 
md y PUSH BUTTON 


PUSH TO TEST . 
INDICATING LIGHT 
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OIL-TIGHT PUSHBUTTON LINE 


General Electric’s oil-tight line includes: 
standard and mushroom-head buttons; 
selector switches and potentiometers; in- 
dicating lights in six colors; and other 
special operators. Stations are available to 
accommodate one to sixteen units. 


ILLUMINATED PUSH BUTTON 


Color caps are available in red, green, 
amber, white, blue and clear. Units can be 
furnished with guard (left on station). 
Transformers are available rated 110, 220 
volts, 50/60 cycle or 440 volts, 60 cycle. 


PUSH TO TEST INDICATING LIGHT 


Faceted lens provides greater dispersion of 
light and gives all-angle visibility. Forms 
are available with the same transformer 
ratings and with the same six lens colors as 
the illuminated button. 




















ADDED TO GENERAL ELECTRIC’S OIL-TIGHT PUSH BUTTON LINE, 


lie 


ye 


BAKER BROTHERS, INC., Toledo, Ohio, has standardized on 
General Electric oil-tight push buttons for their plastic molding 
presses. Units are front mounted on control panel door. 


ee) 






ONSRUD SPAR MILLING MACHINE—operated by G-E oil-tight 
push buttons in flush panels and a pendant station 


is made by 


Onsrud Machine Works, inc., Chicago, Illinois. 


A... 


NEW illuminated push button and a 
NEW push to test indicating light 


A new space saving illuminated push 
button and a quick-check, push to test 
indicating light have been added to the 
General Electric oil-tight pushbutton line. 
The illuminated push button is a single 
unit that provides the functions of both 
a push button and an indicating light, and 
can save you half your mounting area. 
The new push to test unit meets the 
newly revised JIC standards for push-to- 
test indicating lights. Both new units fit 
the same mounting hole and space as 
other units in the line. 


BOTH NEW UNITS are furnished with 
one standard contact block, and a permafil 
encapsulated transformer with the bulb 
mounted on the front. The encapsulating 
material helps insulate the transformer 
windings, and provides additional strength 
and resistance to mechanical damage. The 
bulb is the new plug-in G-E No. 12, 6 volt 
lamp, which has extremely long life. 


FLEXIBILITY in selection is one im- 
portant feature of the entire General 
Electric oil-tight pushbutton line. Build- 


ing-block construction allows you to use 
the same contact block with all separable 
operators, color rings and nameplates. 
Indicating lights, special units and 
accessories complete the line to give the 
many combinations you need. 


FOR DETAILS of the new units and the 
complete oil-tight line, see your nearest 
General Electric Apparatus Sales Office 
or Distributor. Or, write for bulletin 
GEA-5779, Advertising Section 731-12, 
General Electric Co., Bloomington, Illinois. 


GENERAL @@ ELECTRIC 





One-quarter turn... 


_ CLOSED 





QUICK TO INSTALL 


Lion Fasteners can be installed rapidly. Studs 
simply slip through drilled hole and are retained by a 
grommet. Springs are riveted or spot-welded in place. 


RUGGED 


Lion Fasteners stand up under the most rugged 
conditions of shear, tension, and vibration . . . meet or 
exceed the exacting requirements of Army-Navy-Air 
Force Specifications MIL-F-5591A (ASG) and have 
Civil Aeronautics Administration approval for civilian 
aircraft use. 


LIGHTWEIGHT 


Made of cadmium-plated steel to provide a high 
strength-low weight ratio, No. 5 Fasteners weigh only 
12 to 14 Ibs. per 1000... No. 2 Fasteners 334 Ibs. per 
1000... No. H Fasteners approximately 35 Ibs. per 1000 


VIBRATION-PROOF 


This group of fasteners is particularly suited to 
metal fastening conditions where vibration is an im- 
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portant factor. Lion Fasteners can’t shake loose 
can’t open by themselves. 


FULL RANGE OF HEADS... 


The Lion No. 5 Fastener is available with flush, 
oval, ring, wing, knurled, or notched head and key; 
No. 2 Fastener is available with flush, oval, or wing 
type head; the No. H Fastener comes with an oval head. 








FLUSH OVAL WING 
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— RING - NOTCH AND KEY 
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RIVETS 


For comp’ *te information on Lion Quarter-Turn 
Fasteners, as well as on the complete Southco 
line, write today to Southco Division, South 
Chester Corporation, 237 Industrial Highway, Lester, Pa. 
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DESIGNING WITH ALUMINUM 


This is one of a series of information 
sheets which discuss the properties of 
aluminum and its alloys with relation to 
design. Extra or missing copies of the 
series supplied on request. Address: 
Advertising Dept., Kaiser Aluminum & 
Chemical Sales, Inc., 1924 Broadway, 
Oakland 12, California. 














Acuminum coatines on steel provide 
a means for combatting corrosion and 
oxidation problems which cost consum- 
ers billions of dollars each year. For 
unless steel is protected by coating, 
painting or alloying, it deteriorates rap- 
idly in the presence of moisture or high 
temperatures. 


A coating material for protecting 
steel should have three virtues: long life 
which means low maintenance, good 
appearance and usefulness in a variety 
of environments. Aluminum coatings 
meet these requirements at low cost. 


Favorable Cost Comparison 


The cost of aluminized steel is depend- 
ent on the cost of the coating metal, the 
cost of applying the coating and the 
price of steel. If aluminized steel is com- 
pared to zinc-coated (galvanized) steel 
and the price of steel is assumed to be 
the same for either coating, then the 
fact that aluminum is only about one- 
third as dense as zinc makes the cost of 
aluminum less than that of zine for 
equal thicknesses of coating. 


This favorable material cost for alu- 
minum may be somewhat decreased by 
slightly higher costs of applying alumi- 
num to steel, although fixing the pro- 
duction costs is difficult. Much depends 
on the process used and the experience 
of the operator. In general, aluminizing 
and galvanizing by hot-dipping, which 
is the most economical process, are 
comparable and competitive in cost. 


Unique Advantages of Aluminum 


Aluminum coatings offer advantages in 
performance and sales appeal in a wide 
field of applications. On steel they im- 
part the inherent corrosion resistance 
of aluminum to the steel surface. When 
suitably treated, aluminized steels are 
resistant to oxidation at temperatures 
up to 1800°F. 


Aluminum gains its resistance to cor- 
rosion at lower temperatures from a 
thin, colorless layer of oxide which 
forms rapidly on its surface. Even if the 
oxide surface layer is scratched, “self- 
healing” occurs through rapid reoxida- 
tion of the affected area. 


In very corrosive environments, the 
aluminum may be attacked slightly, but 
the attack soon stops because of the 
protection given by the corrosion prod- 
ucts themselves. Zinc, on the other hand, 
forms corrosion products which are sol- 
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uble in water, particularly in sulfurous 
industrial atmospheres. Hence, the pro- 
tection is gradually lost by dissolution 
of zinc and through galvanic action as 
zinc is anodically sacrificed for iron. 

Aluminum coatings are also anodic 
to steel in the presence of electrolytes. 
However, their electrochemical reaction 
rates under these conditions are not as 
rapid as the reactions of zinc. 


ADVANTAGES OF ALUMINIZED STEEL 


diffused into the steel at 1500-1700°F, 
the surface of the steel is sufficiently al- 
loyed to prevent oxidation. These coat- 
ings are known as “calorized” coatings. 

Table II summarized the performance 
of aluminized steel and mild steel at a 
temperature of 1300 F. At tempera- 
tures up to 900 F, well above the melt- 
ing point of zinc, aluminized coatings 
will not discolor in normal use. 





CORROSION RESISTANCE OF HOT DIP ALUMINUM COATED AND ZINC COATED STEELS 
IN NATURAL ENVIRONMENTS 


Comparative Appearance 








Aluminized stee! surface remains relatively bright. 
Surface of galvanized steel is dull gray. Rust on 
both materials observed at sheared edges only. 


Aluminized steel core wire better than Grade C 
heavy zinc coated steei wire and markedly supe- 
rior to Grade A standard zinc coated steel core 
wire. 


Aluminized steel hardware excellent condition, 
surface bright with only slight tarnish. Galvanized 
steel hardware covered with heavy white deposits 
and numerous rust spots. 


Aluminized stee! dark gray with traces of rust at 
sheared edges only. Galvanized steel covered with 
rust over more than 50% of surface. 


Aluminized steel and galvanized stee! comparable 
in appearance. Surfaces dulled with soil deposits 
Traces of rust at sheared edges. 


Aluminized steel and galvanized steel comparable 
in appearance. Surfaces dulled gray with soot and 
dirt deposits. Traces of rust at sheared edges. 


Aluminized steel remains brighter than galvanized 
steel. Rust traces at sheared ends of wire where 
steel exposed. 








Atmospheres Product Period of 
Exposure 
(Severe marine) Flat Sheet 4)/2 years 
Severe marine) Core wire in 4 years 
+4 AWG 6/1 ACSR 
(Severe marine) Poleline Hardware 1 year 
cross arm braces, 
insulator pins and 
racks, threaded 
ware 
(Severe industrial) Flat Sheet 1 year 
(Industrial) Flat Sheet 22 years 
(Urban) Flat Sheet 4 years 
Fence Wire & 2 years 
Barbed Wire 
TABLE 


Occasionally, a slight discoloration 
may occur at sheared edges and discon- 
tinuities in the coating on aluminized 
steel, but the attack is not progressive 
and soon halts. In many cases the rust 
stains will later vanish. Table I shows 
the results of some recent atmospheric 
corrosion tests on aluminized and gal- 
vanized steels. 


Excellent Heat Resistance 


The heat resistance of aluminized steel 
has been known for years. When steel 
contains aluminum in amount exceed- 
ing about 9%, the alloy becomes ex- 
tremely resistant to scaling at high 
temperatures. If an aluminum coating is 
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The heat reflectivity of aluminized 
steel is excellent. At temperatures up 
to 900 'F, about 80% of the radiant heat 














RESULTS OF OXIDATION TESTS AT 1300°F 
Increase in weight in mg/cm? 
at 1300°F after: 
MATERIAL 100 HRS. 1000 HRS 
nN 5. oi a 147.7 
Aluminum Coatings 
Sprayed and heat treated . 0.96 3.37 
Sprayed, no heat treatment 6.68 13.8 
Welded. . « « » « OF 2.2 
Comm. Aluminum . . . 0.80 3.81 
Hot dip 2.65% Si Alloy. . 1.2 6.2 
TABLE II 


CONTINUED ON NEXT PAGE > 
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DESIGNING WITH ALUMINUM No. 25 (Continued) 
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Kaiser Aluminum 





is reflected by the aluminum coating. 
By lightly rolling aluminized sheet or 
strip, the surface attains the appearance 
of rolled aluminum with resulting high 
reflectivity. 


Since aluminum is an excellent con- 
ductor of heat, the thermal conductiv- 
ity of aluminized steel is considerably 
better than that of uncoated steel and 
alloy steel. 


Wide Range of Applications 


Aluminized steel can be welded and 
brazed, drawn and formed, painted and 
porcelain enameled. It can also be sol- 
dered by special techniques. This ver- 
satility of aluminized steel makes it 
attractive for many applications. 








FIGURE 1 Examples of Aluminized Steel Products 


A few of the products made of alu- 
minized steel are shown here. Included 
are a steel forging, cast iron part, fence 
wire, and an automotive valve on which 
the head and seat only were aluminized. 
This valve is an excellent example of 
how the heat resistance of aluminized 
coatings can be used effectively. Sheet 
products are also available and are used 
in outdoor barbecues, dry kiln fan walls 
and doors, oil and gas floor-furnace com- 
bustion chambers and casings, baking 
pans, automotive mufflers, and many 
other applications. 

A potentially large consumer of alu- 
minized steel is the electrical transmis- 
sion and distribution industry where 
aluminized pole line hardware, tele- 
phone wire, and ACSR core wire offer 
substantial advantages. 

For example, in a test involving a 
severe marine environment, aluminized 
steel pole line hardware showed no sign 
of failure after ten months exposure 
while zinc-coated counterparts were 
virtually covered with rust. 


It is difficult to express the “life” of 
aluminized steel in terms of the life of 
galvanized steel, because test samples 
have not yet failed even though similar 
zinc-coated items have been destroyed 
by corrosion in the same environment 
and in the same exposure period. 


Aluminized steel has the pleasing ap- 
pearance of aluminum but its strength- 
weight ratio is lower than that of the 
solid aluminum alloys. 
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Selection of Coating Alloy 


An aluminum coating alloy should be 
selected with a view to the application 
of the product. After years of study, 
Kaiser Aluminum’s Department of Met- 
allurgical Research has developed alu- 
minizing alloys with excellent appear- 
ance, corrosion resistance, ductility.* 


The addition of certain elements al- 
ters the melting and solidification char- 
acteristics of aluminum coatings and 
inhibits the diffusion between iron and 
molten aluminum. This results in 
smooth surface textures, bright luster 
and good bending properties. The func- 
tions of some of the alloying elements 
are shown in Table III. 





FUNCTIONS OF ALLOYING ELEMENTS 
IN ALUMINIZED COATINGS 


— inhibits diffusion between iron and 
Silicon aluminum, thus increasing coating 
ductility; increases bath fluidity. 


Iron 5 


Chromium | 

Titanium “ : : 

Boron > — improve appearance by increasing 

Zinc coating luster, producing silvery 
color and smooth surface texture. 


Beryllium J 
Sodium increases bath wettability. 


All of the alloying elements are not necessarily 
used in a single coating alloy. 





TABLE 1! 


The alloying elements cannot be 
added indiscriminately. For example, 
the iron-aluminum alloy layer shown in 
Figures 2 and 3 should be as thin as 
possible for the best ductility, less than 
0.0004” thick in coatings of 0.001” total 
thickness. Silicon, by inhibiting the dif- 
fusion between iron and aluminum, pre- 
vents excessive growth of the brittle 
iron-aluminum layer. However, coating 


*As covered by patent rights of Kaiser Aluminum 
& Chemical Corporation. 





FIGURE 2 500X 
Microstructure of Non-ductile Aluminized Coating 
Obtained with Commercially Pure Aluminum Coating 
Alloy 


see our catalog in 


or write for copy 
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alloys containing more than 3% silicon 
darken rapidly and although their cor- 
rosion resistance is excellent, they de- 
velop an inferior appearance. 





FIGURE 3 500X 
Microstructure of Ductile Aluminized Coating Obtained 
with Kaiser Aluminum Coating Alloy Containing Silicon 
and Other Alloying Elements. 





FIGURE 4 3X 
Wrap Test on Aluminized Wire with Ductile Coating 


Excessive amounts of iron, chro- 
mium, titanium and boron produce 
rough surface textures, which may ad- 
versely affect coating ductility as well 
as appearance. Thus, a careful balance 
of alloying element concentration is 
necessary to obtain optimum properties. 


Future of Aluminized Steel 


Aluminized steel products are appear- 
ing on the market in increasing num- 
bers and applications. The superior 
performance, appearance, and adapta- 
bility of aluminized coatings in various 
environments are leading progressive 
designers and sales conscious manufac- 
turers to make use of these advantages. 


For information and assistance con- 
cerning aluminizing alloys and proc- 
esses, contact the Kaiser Aluminum 
sales office or distributor listed in your 
telephone directory. Kaiser Aluminum 
& Chemical Sales, Inc., General Sales 
Office, Palmolive Bldg., Chicago 11. 


Kaiser Aluminum 


THE BRIGHT STAR OF METALS 


MACHINE DESIGN 




















THIS NEW DIAMOND CATALOG 
IS READY TO HELP YOU NOW 


CATALOG 757 
is packed with charts and tables 


to make correct selection easy! 


Selecting stock Diamond Roller Chain and Sprockets 
from this big 68-page catalog saves you time and 
saves you money. 

Catalog 757 lists additional sizes of roller chains 
and sprockets carried in stock by Diamond and 
Diamond Distributors. Your nearest Diamond In- 
dustrial Distributor is listed for your convenience. 
DIAMOND CHAIN COMPANY, Inc., Dept. 435, 
402 Kentucky Ave., Indianapolis 7, Ind. Offices & 
Distributors in All Principal Cities. 


! 
THE TRADE MARK <> IS ON EVERY LINK 


DIAMONDS 


ROLLER 
CHAINS 
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MORE sprocket sizes 
NEW taper bushed shaft couplings 


MORE sprocket information 


50 
ME TYPICAl HEADING 


How to Selec 


R 
wee Chain Drives 


Speed Ratios for 


Spr, 
Procke; Combination, 





Diamond Chain Company, Inc. 
Dept. 435, 402 Kentucky Ave. 
Indianapolis 7, Ind. 


CT Please send me a copy of the new 
Diamond Catalog No. 757 


Name 
Company Name emi 
Address re — 


City " Zone___ State — — 
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Can a man 
be an expert 
in everything? 





T’S SAD BUT TRUE that the product design engi- 
I neer of today has to be a many-faceted expert. 
He has to be an engineer and a materials expert 
and a production expert. He has to be well up on 
purchasing fundamentals, plus the elements of 
cost accounting. 

There is one design responsibility from which 
we can give you some relief, though. That is the 
selection of springs. Spring design is a field unto 
itself, and, although we'll be glad to give you 
mountains of interesting information on the sub- 
ject, why concern yourself with it? We’ll do the 
work for you. 

AS&W spring engineers will gladly work with 
you to select the right combination of spring 
characteristics that will do the job well. Most im- 
portant: they may be able to suggest a slight 
design change that will drastically lower the cost 
of the spring. 

Just call your nearest AS&W representative. 


AMERICAN STEEL & WIRE DIVISION 
UNITED STATES STEEL 
GENERAL OFFICES: CLEVELAND, OHIO 
COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO, 
PACIFIC COAST DISTRIBUTORS 
TENNESSEE COAL & IRON DIVISION, FAIRFIELD, ALA., 
SOUTHERN DISTRIBUTORS 
UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


USS AMERICAN 
QUALITY SPRINGS 


UNITED STATES STEEL 
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want easy mounting, long life, quiet operation? 


You know best what you want in an FHP motor for your product. Proper hub mountings, of course... 
easy connections on a modern terminal board, certainly. And compact design, quiet operation and long, 


dependable life, to be sure! And now you can upgrade your pumps at no extra cost! 


The Westinghouse Custom Line offers you... 


e Two rear-extended hub mountings with a combination e Long life with 22% greater oil capacity, plus ¥’’ diameter 
of dimensions for your pump. bearings, assuring cool, quiet operation. 


e Easy connections on a modern terminal board — plenty e Thermoguard® protection (optional feature). A thermally 
of room for electricians to work. Operated relay that breaks the current under overload 


; , ‘ . . conditions. 
e Moisture-proof windings dipped in thermosetting varnish 31-0304 


and baked for high bonding strength. 


see the Westinghouse | Custom Line! 


MORE INFORMATION? 


Just call your 


you CAN BE SURE...1F iTS 5 
Westinghouse EX Bg es. 


to Westinghouse 
Electric Corporation, 
3 Small Motor 
SMALL MOTOR DIVISION—LIMA, OHIO on : Division, Lima, Ohio 
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or Mh way MIDGET SOLENOID VALVES 


Progressive designers, the men who lead the trend toward min- 
iaturization, depend on ASCO as the one source for a full line 
of midget solenoid valves. The unexcelled quality and dependability 
that ASCO pioneered in che solenoid valve field is found, too, 
in today’s midget solenoid valves. Only the size has been reduced. 

For flow applications using air, gas, water, light oil, refrigerants 
and many other liquids, ASCO Midget Valves assure complete 
safety and truly exceptional performance. 

ASCO Midget Solenoid Valves are available with standard, 
watertight or explosion-proof enclosures. Pipe sizes 4g” and Y%4"; 
pressure range 0-1000 psi. 

There's ome source that solves virtually any solenoid valve 
problem — ASCO. Write today for complete data on ASCO 
Midget Solenoid Valves — or outline any of your requirements. 
We'll be pleased to assist you. 





Automatic Switch Co. 


54-A Hanover Road, Florham Park, New Jersey 
FRontier 7-4600 


SHOWN % ACTUAL SIZE 


SEE US AT THE ISA SHOW 
SEPT. 9-13 BOOTH d931 
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variable speed with 


new versatility and performance 
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A triumph of new Motodrive 
design... inside and out 


New REEVEs Vari-Speed Motodrives, sizes 200 
and 300, are complete variable speed power 
packages, built with compactness and precision, 
to give improved performance on installations 
1 through 5 hp. 

The new sizes are designed in two styles— 
*“C” flow and ‘“‘Z’’ flow. In each style, there 
are several different models and reducers with 


New 
wider 


speed ranges 


increased capacity in single, double or triple 
stages. 

The flexible design permits hundreds of 
combinations . . . space-saving, space-fitting 
standard assemblies to meet most installation 
requirements. 

The handwheel control location can be 
rotated to optional positions for greater oper- 
ating convenience; extra precision of control is 
available with the addition of one or more 
REEVES accessories or modifications. 

Refinements to the time-tested REEVES 


MACHINE DESIGN 





>REEVES 


Sizes 200-300 Vari-Speed MOTODRIVES 


*1 THROUGH 5 HORSEPOWER 


“Z’’ FLOW 





space 
economy 


operating principle now assure even longer 
trouble-free service. 


New disc assemblies permit wider output 
speed ranges . . . discs are pre-aligned ... 
pre-loaded spring maintains correct belt 
tension for longer belt wear . . . exclusive 
*close-grooving” lubrication assures free 
sliding discs . . . new Metermatic system 
automatically lubricates the motor and 
variable shaft bearings. 


Sizes 200 and 300 are versatile, hard-working 


ky 


R* 
E 
E 
v 
2 
5 


<b 


new models in the full line of REEVEs Moto- 
drives which provide instant and accurate vari- 
able speed control on 4 through 40 hp. ap- 
plications. 

Complete details, dimensions, illustrations 
and prices on assemblies, modifications and 
accessories are in Catalog H3la-M571. Write 
for your free copy today. 


REEVES PULLEY COMPANY 
Division of RELIANCE tnciitaine ce: * 


Columbus, Indiana 
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How’s this for corrosion control? 


x 


[arpenter Stainless No. 20 pickling rack 
still in H.SO, service after 5’ years! 


Steady exposure to 5-15°% sulphuric acid at tempera- 
tures up to 200°F for over 542 years is the service 
record of this pickling rack made from Carpenter Stain- 
less No. 20. It supports heavy loads of pole line hard- 
ware during pickling. Dependable corrosion resistance 
in the steel is invaluable. 

Ordinary steels lasted but a short time on this appli- 
cation. ‘Then, Carpenter Stainless No. 20 was put to 
work. ‘The result is added safety for the workers, sub- 
stantial savings in replacements, and uninterrupted 
production. 

Today industry is finding a host of uses for this super 


Partial list of Stainless No. 20 products 


Agitating equip Dchydrators 

ment Exchangers, Heat 
Baskets Fans 
Centrifugal pumps Fastenings (all types perature 

and parts of standard and Industrial liquid 
Coils special design ) level 

Heating and Fittings Mixers 

cooling Grommets Nozzles 


Hangers 
Instruments 
Heat and tem- 


Carpenter Stainless No. 20-Cb is available from The Carpenter 
Steel Company, Alloy Tube Division, Union, New Jersey, in the 
forms of tubing, sheet, strip, pipe and plate; and Stainless No, 20 
in the ‘forms of bars, billets and wire. 








QP Es 
[arpente Fick 


corrosion-resisting steel. A wide variety of products of 
No. 20 can be purchased already fabricated . . . or 
you can build your own. In addition to hot sulphuric 
acid, this unique steel resists attack by a long list of 
other corrosives. 

Whatever your corrosive application, talk to Carpenter 
first about the cost-saving advantages of No. 20. Over 
70 years’ experience in the development and manufac- 
ture of specialty steels are at your service when you 
contact your nearest Carpenter Mill-Branch Warehouse, 
Office or Distributor. 


now being fabricated : 


Pails for sulphuric Pump parts Vessels, welded 
acid Screws Weld rods 

Pipe Tanks, welded Wire 

Processing equip- Thermocouple wells Baskets 
ment (food and Tube Cloth 
chemical in Valve parts Stranded 
dustry ) Valves And others 


Our new leaflet “Positive Protection” has a more complete list of 
available products made from No. 20. If you haven’t a copy, 
please drop us a line. 


ceil catenin: MA aac TA, 
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~~ Super Corrosion-Resistant Stainless 


Pioneering in Improved Tool, Alloy and Stainless Steels Through Continuing Research 


The Carpenter Steel Co., 120 W. Bern St., Reading, Pa. 


Export Department: The Carpenter Steel Co., Port Washington, N. Y.—‘CARSTEELCO” 
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MACHINE DESIGN 





Through the application of the latest electronic instruments, 
&{0S research engineers have been able to further reduce 
the sound factor in anti-friction bearings. S&F provides 
the quietest running, rolling contact bearing in the world 
of today...at no added cost. 





Other recent laboratory achievements include improve- 
ments in sealing and increase in bearing operating life, 
further assuring users the best bearings for their dollar. 

But accept no substitutes— you benefit from these only 
when you insist upon S°SF. 7763 


ok 


EVERY TYPE—EVERY USE 


== wo = 


Spherical, Cylindrical, Ball, and “Tyson Tapered Roller Bearings 
*Reg. U.S. Pat. Off. Tyson Bearing Company 
SKF INDUSTRIES, INC., PHILADELPHIA 32. PA. 
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STEARNS 


Save up to 


Save up to 


Torque range - 
9 to 540 ib ft 


mage | 
A 





Patent Pending 


DRY OR WET TYPES 


Choose from all sizes of dry or wet (oil) friction 
linings to suit requirements of the individual 
application. 


THE UTMOST CONTROL FLEXIBILITY 


“GS” clutches can be actuated by virtually any 
switching device — manual or automatic. . . local 
or remote . . . push buttons, relays, limit switches, 
or electric eye. Operation can be adjusted for 
rapid, instant coupling — or slowed up for inch- 
ing or jogging. Can be easily engaged manually 
in event of power failure. 


NEW SIMPLICITY — COMPACTNESS 


Direct magnetic action eliminates mechani- 
cal yokes, shifters, self-energizing actions. 
Plug-in electrical connections eliminate slip 
rings or brushes. Rugged, compact, fully 
tested, foolproof design. 


FAST — SIMPLE INSTALLATION 


The stationary magnet body can be anchored 
against rotation with a simple strap assembly. All 
clamping forces are self-contained ~— eliminate 
thrust loads on shafts or machine elements. 


LOW MAINTENANCE — 
QUICK, POSITIVE ADJUSTMENT 


‘“‘A screwdriver is your tool kit.” Long-life friction 
linings seldom need adjustment for wear—quickly 
accomplished by turning three screws. Sealed, 
prelubricated, oversize bearings provide extra 
capacity — never need additional lubrication un- 
der normal operation. 


STEARNS “MINICON” RECTIFIERS 


“GS” clutches are available for operation with 12, 
24, 90, or 115 VDC. The new Stearns “‘Minicon” 
Rectifier — only 3” wide x 43/4,” high—can handle 
the DC requirements of every model “GS” clutch 
presently available. It can be mounted in virtually 
any position or location — is highly efficient, sim- 
ple, extremely dependable for many trouble-free 
years. 


MACHINE DESIGN 





pad 


electro- 


@ magnetic disc clutches | 
Model "GS"... 


41% on space - 
33% on installed cost 


For use on all types of power 
transmission control . . . machine 
tools .. . paper, textile, chemical, 
and food processing machinery 
...@ size and type for every 
requirement. 
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DIMENSIONS IN INCHES 





MODEL NUMBERS oo 
staid wer _ DIAMETER — wa. 
GS 402 | GSW 404 7500 | 4% ~~ 1% %, 








| GS404 | Gsw40s | 18 es 4500 | 4% y __1% % 
| GS 406 Gsw4i2 | ; ~ 4500 4% : 1% % 
| Gs502_ | Gsw504 | 17 __ 28 | 3600 5% 
rGs504. | cswso8 | 34 | 18 | 28 | 3600 | 5% [ 
| GS506 | GSW512 | a 28 | 3600 | 5% 
| GS702_ | GSW704_ i wy ~ 3000 / 

GS 704 | GSW708 40 | 60 | 3000 
| GS706 | GSW/i2 ~ 60 | 3000 | 
| Gs902_ | GSW 904 s | 70] 2500 | ek a 2% 

GS 904 GSW 908 2500 } % He 

GS906 | Gsw912 | 540 {| 2500 | 9% | Se TL ah 













































































*Clutch torque ratings are slip torque values. The nominal load torque should be multiplied by a factor sufficient to compensate for torque pulsations, shock 
loads, and type of driving and driven members peculiar to the individual application 
These new Stearns “GS” clutches give a new tions... with a torque range from 0.4 to 120,000 
concept — an even greater range of application lb ft . . . from business machines to ball mills, 
to the already comprehensive Stearns line of over and larger. Stearns also custom designs units to 
100 standard clutch and clutch-brake combina- your specific needs. 22 


For complete electromagnetic clutch, clutch-brake, or brake data, call your local Stearns 
representative . . . or mail coupon direct to... 





PLEASE SEND: 


er * Complete information on “GS” clutches. 
~ _ &e 


C7] Complete clutch and clutch-brake data. 
ELECTRIC CORPORATION we Complete brake portfolio F. 


120 NORTH BROADWAY ¢ MILWAUKEE 2, WISCONSIN ae - : 

hi CLUTCHES To facilitate prompt receipt of this requested 
‘scorn SSSSS= information, merely staple or clip this coupon 
to your business card or letterhead, with your 


name and address clearly indicated. 
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this ALCOA impact Solved a designer’s problem 


This large container represents the 
basic form of impact extrusion. Fab- 
ricated in one stroke of the press (as 
are all impacts), this part looks sim- 
ple but would present problems if 
made by any other process. It is note- 
worthy on at least two counts to 
designers fighting to reduce material 
and fabricating costs: 

First: it is a chest thumper for 
the designer who conceived it, be- 
cause it reduces the cost of the part 
to one-fourth of the original estimate 
for other materials and conventional 
methods of fabrication. Its strong, 
seamless, easy-to-clean construction 
fits exactly the requirements for 
service as a sugar dispenser in an 
automatic coffee vending machine. 
Second: it is the largest diameter im- 
pact we are currently producing and 
gives you some idea of how big an 
impact can be. Large or small, sim- 
ple or intricate, all impacts are com- 
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pletely fabricated in a fraction of a 
second with just one stroke of the 
press. 

Sound too easy? Well, this is only 
the beginning. Using exactly the 
same techniques we can punch round, 
oval, square or special shapes. We 
can incorporate ribs, splines, flutes 
or other functional or decorative 
longitudinal patterns, on the inside 
or outside. In fact, just about any 
closed end tubular part or cup- 
shaped part should be considered as 
an Alcoa” Impact. We don’t know 
what we’ll be working on next. We’d 
prefer to be limited only by your 
imagination. 

To get your thinking started, send 
for Alcoa’s design manual, Alcoa Im- 
pacts— Metal in Motion. For imme- 
diate help with any problems, call 
your Alcoa sales engineer. You’ll 
find the nearest Alcoa sales office 
listed under ‘“‘Aluminum”’ in the Yel- 


Circle 438 on page 19 


low Pages of your phone book. Alu- 
minum Company of America, 1991-H 
Alcoa Building, Pittsburgh 19, Pa. 


Some Impact Rules of Thumb— 
Check your problems against this list: 


1. Parts requiring hollow sections—either tube 
or cup-shaped with one end closec 

2. Parts with walls or surfaces requiring zero draft. 
Parts requiring lengths up to eight or ten times 
the diameter. 
Parts requiring the strength of forgings 
Parts requiring tolerances down to +0.005" 
Parts requiring ribs, bosses or fins as integral 
parts 
Parts requiring low unit cost in mass produc 
tion, (Often the savings in machining, fabrica- 
tion and assembly made by impacts amortize 
tooling in relatively short runs.) 





) YOUR GUIDE 
TO THE BEST 


| IN ALUMINUM 
IMPACTS 8] 


vecouranvevauemen ts VALUE 





THE ALCOA HOUR 
TELEVISION S FINEST LIVE DRAMA 
NDAY EVENINGS 
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there’s No Wear... 


ICKERS. 
MAGNECLUTCH 


because there’s Baiada 
no mechanical contact between 


torque transmitting surfaces 


There are no levers or linings—no spring, air or fluid pressures in the 

Vickers MAGNECLUTCH. Torque is transmitted by the linking action of 

magnetized finely divided ferromagnetic particles in the gap between 

driving and driven members. Torque is independent of speed, and is 
Magneclutch determined by the amount of energizing current. This torque transmis- 
Macnebrke sion principle provides 


Vickers MAGNECLUTCH also Offers the Advantage of 


torque transmitted with 100% mechanical efficiency 
Vickers MAGNECLUTCH may also 


be used for braking and tension - . a 

conteak: Get tin entenials: tails. torque easily adjustable from minimum to full rated torque 
Write today for bulletin and : 

application data forms. 


*Equally close control of deceleration may be obtained with the Vickers MAGNEBRAKE. 


VICKERS ELECTRIC DEVISTON 


MickER$ nc. a unit of Sperry Rand Corporation 
1881 LOCUST STREET *© SAINT LOUIS 3, MISSOURI 
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Keller Tool rotary vane air motor. 
Up to 1.6 hp. Bulletin 71. 





a 


lal; 
is, 


Mj 


Keller Tool axial piston air motor. 
0.6 to 2.7 hp. Bulletin 70. 


Air power is idea power... 


when your design calls for motors 
with these features: 


High starting torque 
Reversibility without power loss 
Variable speed, easily controlled 
Cool operation 

Instantaneous starts and stops 
Consistent torque output 
Non-sparking characteristics 


Thrust and axial spindle loads 





Enclosed construction 
Output from 12 to 16 hp. 





Gardner-Denver five-cylinder radial 


AIR MOTORS are your answer air motor. 3 to 16 hp. Bulletin AM-1. 


Write for detailed bulletins. 


Kan m + ENGINEERING FORESIGHT—PROVED ON THE JOB 
S| BQY4Q) IN GENERAL INDUSTRY, CONSTRUCTION, PETROLEUM AND MINING 


L/ 

we” ~~ GARDNER - DENVER 
q 
com e 


Gardner-Denver Company, Quincy, Illinois 
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IMPORTANT 4 
COST REDUCTIONS 


" For Con 
Save time and Miniature 


and ‘ NATIONAL Retaining Rings 

s conserve valuable space in 

rm ate ri al Ry portable equipment, pocket 
radios, hearing aids, controls, 

meters, instruments and mini- 


d ature assemblies. Weight sav- 
ore an ings and reduction of manu- 


facturing costs are added ad- 


j mm p r ove vantages. 
your 
products 


with... 


cETAINING 


Simplify design by specifying NATIONAL Retaining Rings on 
shafts and housings. These dependable rings save material, weight 
and assembly time wherever shoulders or collars are required. 
Grooving smaller diameters for retaining rings avoids cutting 
down larger diameter material to form shoulders and collars . . . 
saves costly machining, speeds assembly. NATIONAL Retaining 
Rings are service-proven on all types of equipment from heavy 
machinery to miniature assemblies. Ask for all the cost-saving 
facts, today! 


THE NATIONAL 
LOCK WASHER COMPANY 


uy 


ee ee ee 


1 
‘ 
pe 
oe | 
' 
' 
’ 
' 
' 
' 
' 
‘ 
' 
' 
' 


NEWARK 5, NEW JERSEY ~ 
MILWAUKEE 2, WISCONSIN 
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Here’s how 


REYNOLDS ALUMINUM 

















This new Reynolds automatic aluminum 
finishing system can finish mixed sizes and 
types of parts and chemically brighten or 
anodize them in different colors—and can 
handle several different jobs at the same 
time. An automatic coding system estab- 
lishes the individual finishing specifications 
for each job. 


You get the advantages of economy, 
dimensional accuracy, better finishes 
and design freedom in roll formed 
aluminum shapes from Reynolds. 
Reynolds makes these shapes avail- 
able in embossed patterns, paint 
finishes and plain or color anodized 
finishes. 


Brazing, (above) and welding, (left) are daily fabri- 
cating operations at Reynolds. Crater-free fusion 
welding, inert-gas-shielded metal arc welding and 
other types of welding are handled quickly, efficiently 
at Reynolds. 


See ''CIRCUS BOY”’, Sundays, NBC-TV. 
Watch for Reynolds on DISNEYLAND”, ABC-TV. 
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FABRICATING FACILITIES 


assure efficient, economical production of 
the products you design 


If the products (or parts for products) you are de- 
signing call for aluminum, Reynolds fabricating and 
finishing facilities may be the answer to low cost, 
fast, quality production. Here’s why: 

Reynolds has the right type of equipment for fab- 
ricating and finishing aluminum parts. There are 
good examples of some of this modern equipment on 
these pages. Reynolds has the experience . . . has the 
technological know-how in producing and fabricat- 
ing aluminum. Reynolds guarantees quality ... 
controls it from mine to finished part. 

These advantages of facilities, experience and 
quality control add up to savings of many kinds. 


Over 200 pieces of major fabricating equipment are 
available in just two Reynolds plants alone. Above is 
part of a battery of Reynolds new high speed coil 
fed presses. 


Savings in capital outlay for equipment and added 
plant capacity. Released floor space. Reduced raw 
material inventory. Elimination of scrap loss, scrap 
handling expense and reject costs. And this com- 
bination of advantages points the way to increased 
flexibility of design with the assurance of quality 
production of the products you design. 

Send for Reynolds ‘‘Complete Facilities” brochure. 
And for the assistance of Reynolds Styling and En- 
gineering Service and for details on Reynolds fab- 
ricating and finishing facilities, contact your nearest 
Reynolds Office or write Reynolds Aluminum Fab- 
ricating Service, 2061 So. Ninth St., Louisville, Ky. 


This new Reynolds half-block long anodizing 
installation can handle parts up to 24’ long, 
12’ high and 4’ wide. 


The Finest Products 
Made with Aluminum 


are made with 


REYNOLDS G3 ALUMINUM 


REYNOLDS 
ALUMINUM 


at-lelulet-tilalem—\-1a4[ et 


Scratch-brushing, satin finishing, embossing and 
other mechanical finishes are available from Reynolds. 
Here is part of a battery of Reynolds new high speed 
buffing equipment. 


BLANKING e EMBOSSING e STAMPING « DRAWING 
RIVETING e ROLL SHAPING e TUBE BENDING 
FORMING e WELDING e BRAZING e FINISHING 
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INTERNATIONAL 

7 HARVESTER’S 

| McCORMICK FARMALL 400 
Tractor controls every 
implement action 

| hydraulically through its 

| famous Hydra-Touch 
hydraulic system. 
Individual, closely grouped 
levers permit independent 
or unison control 
of cylinders. 


re ULIC HOSE ASSEMBLIES... 


HYDRAULIC /ER probably contributed more to the usefulness, ef- 
ficiency, and easy RO of farm tractors than any other modern engi- 
neering development. Farmers appreciate hydraulic advantages so much 
that they have become one of the most competitive features in implement 
and tractor sales promotion. 


EASTMAN MANUFACTURING COMPANY is proud to have among its 
many sadn users lis International Harvester Company—dating back 
to the first McCormick Reaper—in 1831. Eastman—first in the field of 
Hydraulic Hose Assemblies—lists many other agricultural implement 
manufacturers among its users: J. I. Case, Allis-Chalmers, Massey-Harris- 
Ferguson, Inc., Minneapolis-Moline, Farmhand, Avco, and others. 


IMPROVE TH M OF Y' 2DUCTS with Hy- 
draulic Risiencdlilianial snail meaunies ytipaianaase Hose Assemblies. 
Always specify Eastman: First in exclusive engineering advantages and 
design! First in materials and workmanship! First in the field of Hydraulic 
Hose Assemblies! 


| N/; Pp, VTE Send your specifications and blueprints 
~ for our original equipment quotations. 





MANUFACTURING COMPANY 


Dept. MD-8, Manitowoc, Wis. 
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wOPLOCSOOAOOROSDLRDODELOSOLESCO CRIES 


DOUBLE SEAL 
Tefion contact seal 
shown. Available 
with snap ring 
and with single or 
double seal. 





COMBINATION 
FELT SEAL 
AND SHIELD 
Fither standard 
or wide 
outer ring. 


SINGLE ROW 


DOUBLE SHIELD 
Same sizes available 
with single shield. 


rt 


DOUBLE ROW 
Available with 


single shield snap ring 


you want [/Q0OOUEI” 


When you want quality bearings to add to the 
performance, long life and smooth operation of your 
products, you want Hoover Ball Bearings. 


Hoover Ball Bearings combine the exactness of 
Micro-Velvet Lapped Balls with the smoothness 
of Hoover Honed Raceways. The result . . . top 
quality bearings that assure unexcelled performance 


—quietness—long life—and heavy load capacity. 


Investigate Hoover’s line of ball bearings in the 
light, medium and heavy series. Their microscopic 
precision adds up to your best buy in ball bearings. 
Manufacturers are invited to call in Hoover engineers 
for technical assistance. Write for information. 


Micro-Velvet and Hoover Honed are Hoover Trademarks. 


HOOVER BALL AND BEARING COMPANY, ANN ARBOR, MICHIGAN 


Send information about 
(C) Single Row Radiol Bearings 
(1) Bearings with Shields 
(1) Becrings with Seals 
(C] Combination Shield and Seal 
(0 Cartridge Bearings 


RADIAL— 
Also available 
with snap ring. 


CARTRIDGE— 
Available with 





Hoover Ball and Bearing Company, Ann Arbor, Mich. 
Please send information checked. Mail copy of “Hoover Handi-Book of Anti- 
Friction Bearings.” 














State. 
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Microsize FLEXLOC locknuts help you design 
smaller assemblies and fasten them securely 











Hex. Across 

Across Flats Height Corners Height 

SIZE MAX. MIN. REF. MIN. REF. 
0-80 NF-3B i fe . 107 .046 .121 .075 
1-64 NC-3B .127 123 .056 .140 .090 
1-72 NF-3B t27 23 .056 .140 .090 
2-56 NC-3B .158 .153 .067 176 .105 
2-64 NF-3B .158 .153 .067 .176 .105 
3-48 NC-3B .190 . 183 .07 1 .210 .120 
3-56 NF-3B .190 . 183 .07 1 .210 .120 
4-40 NC-3B .190 .183 .07 1 .210 .120 
4-48 NF-3B .190 .183 .07 1 .210 .120 











Standard microsize Fiexcoc locknuts are available in brass 
(plain or cadmium plated) and aluminum (plain or chemically 
treated) for temperatures up to 250°F; in alloy steel (plain or 
cadmium plated) and 18-8 stainless steel (silver plated) for 
temperatures up to 550°F. 


STANDARD PRESSED STEEL CO. 





FLEXLOC _LOCKNUT DIVISION 


JENKINTOWN 








PENNSYLVANIA 
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Microsize FLEXLoc locknuts save space and 
reduce weight in electronic equipment, instru- 
ments, servomechanisms, and other small 
assemblies in which weight and bulk are 
important design considerations. Microsize FLEXLoc locknuts 
are smaller and lighter than regular FLExLocs of the same 
nominal diameter. They permit smaller mating joints or flanges 
—with no loss in holding power or convenience of assembly. 


Like regular FLEXLOCs, microsize FLEXLOc locknuts are of 
one-piece, all-metal construction. No inserts to pop out or 
deteriorate; nothing to put together, come apart or get lost. 
FLExLocs lock and stay locked wherever wrenching stops. You 
can use them as locknuts or stop nuts. Vibration will not 
loosen them and they can be used many times over. 


For more information on microsize FLExLoc locknuts (or 
microsize FLEXLoc self-locking clinch nuts), see your local 
FLEXxLOoc distributor or write STANDARD PRESSED STEEL Co., 
Jenkintown 18, Pa. 
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USING 


DU PONT ELASTOMERS 


in design 





New NEOPRENE closure strip weatherproofs 
corrugated roofing and siding 











Tire sidewall 
of HYPALON 
stays white, resists 
sunlight, azone 


A leading tire manufacturer has greatly 
improved the appearance and perform- 
ance of whitewall tires by using a special 
rubber compound which includes a sub- 
stantial amount of HypALON, Du Pont’s 
new synthetic rubber. Road tests in the 
Los Angeles area show that the in- 
clusion of HYPALON keeps the sidewall 
from cracking and becoming discolored. 

Chief reason for this success is the 
outdoor stability of HyPALON. Minute 
traces of ozone in the air are the primary 
cause of whitewall deterioration, but 
HyYPALON is completely unaffected by 
ozone. It also withstands sunlight, weath- 
ering and discoloration far better than 
other kinds of rubber. 


idea for extra-long service 


HyPALON also has many other properties 
of interest to designers. It shows un- 
usual resistance to hardening at elevated 
temperatures (250°-350°F.) and has ex- 
cellent resistance to solvents and chem- 
icals, including strong oxidizing agents, 
These properties make HYPALON a wise 
cheice for use in many industrial prod- 
ucts, such as gaskets, molded parts, 
diaphragms, belt, hose—any resilient 


product that must give long cost-saving 
service where service conditions are se- 
vere. Just clip coupon for more informa- 
tion about HYPALON. 





Lasting whiteness for sidewalis is now 
a reality with HYPALON. This versatile 
synthetic rubber can also be com- 
pounded in an unlimited range of light- 
fast colors. 


SIDE 


CORRUGATED 
SIDING 


FOUNDATION 





WALL—=FOUNDATION 
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NEOPRENE CLOSURE STRIP 
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Elastic strip withstands temperature 
extremes ... eliminates caulking 


A new neoprene closure strip has been 
developed which, accerding to the manu- 
facturer, will solve the problem of weath- 
erproofing corrugated roofing and sid- 
ing. Only an inch wide, this non-porous 
closed-cell neoprene closure strip is die- 
cut to fit corrugations, forming a snug 
seal, Neoprene’s long service life assures 
lasting protection for a building’s ex- 
terior from dust, dirt, water and air—at 
minimum maintenance. 

The closure strips are installed on 
roofing under the aprons of ridge roll 
and under flashing sections at roof junc- 
tions and side walls. They're fastened at 
the same time as the corrugated sheeting. 


aT 


BETTER THINGS FOR BETTER LIVING . . . THROUGH CHEMISTRY 


[_] I am particularly interested in 


HYPALON is a registered trademark of 
E.I.du Pont de Nemours & Co. (Inc.) 


(Above) Diagram shows position of neo- 
prene closure strip on side wall. (Left) 
Close-up shows manner of bolting neo- 
prene strip to flashing section. 


No separate caulking is required. 
Neoprene’s elasticity and lasting resist- 
ance to weathering, temperature extremes 
and aging are vital to the success of the 
closure design. The strip stays elastic, 
won't become brittle and then crack in 
cold weather or become soft and sticky 
in hot weather. You may find just the 
properties your designs need in neoprene, 
Du Pont’s versatile synthetic rubber. For 
more information, just clip the coupon. 


r = 





Hundreds of feet of neoprene ciosure strip- 


ping are used at roof, side wall, window 
and door junctures of thistypical building. 








(_] Please add my name to the mailing list for your free publication, “The 


Elastomers Notebook.” 








Name 

Firm 
Elastomer Chemicals Dept. MD-8 Address 
Wilmington 98, Delaware City 





State 
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ASK FOR YOUR NEW G-E 


THYMOTROL SELECTOR GUIDE TODAY 


To help you in selecting a gen- 
eral-purpose Thymotrol drive, 
General Electric has prepared 


a new selector guide. This easy- 


to-use selector puts basic data 
on ratings, frame sizes, dimen- 
sions, and model numbers right 
at your fingertips. 


For your selector guide 
covering both fractional and 
integral drives up to 3 HP 
call your nearest G-E Appa 


ratus Sales engineer today. 
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Eight General Electric general-purpose Thymo- 
trol drives—costing up to $2487 less than other 
electronic adjustable-speed drives—are precisely 
controlling the expansion motions of Micromold 
tools on Micromatic’s new machine. 


Micromatic Hone Corporation formerly used 
only hydraulic control in this operation. Now, 
with G-E Thymotrol drives, they are able to uti- 
lize a new type of tool resulting in greater accu- 
racy, improved cutting action, and easier remote 
operation—all at low initial investment. 


This is but one of the wide range of G-E general- 
purpose Thymotrol applications. Today, these 
job-tailored drives are being used on transfer 
machinery, machine tools, process pumps, testing 
equipment—in fact—they are being applied to 
almost any machine whose performance can be 
improved with adjustable speed. 


OUTSTANDING BENEFITS 


Backed by years of leadership in the design, manu- 
facture, and application of adjustable-speed 
drives, General Electric Thymotrol drives offer: 


*Reg. Trade-mark of General Electric Company. 


General Electric Thymotrol” drives 
ws to speed cutting, boost accuracy 


Increased production—right speed provided for 
every requirement. 
Increased machine versatility wide speed range 
and close speed regulation permit use of same 
machine on a variety of work. 
Reduced downtime, lower maintenance—design 
features such as swing-out panels, readily acces- 
sible components make maintenance a fast, simple 
job. Beyond normal lubrication, little maintenance 
is required since there are no moving parts in the 
control to wear out or break down. 

All G-E general-purpose Thymotrol panels have 
a written one-year warranty—an expression of 
G.E.’s confidence in their reliability. 


SELECT THE DRIVE YOU NEED 
—AND SAVE MONEY! 


When you select Thymotrol drives you get the 
perfect combination—outstanding performance 
at low price. See your G-E Apparatus Sales engi- 
neer today or write for Bulletins GEA-6234 and 
GEA-6519 to Sect. 791-4, General Electric Co., 
Schenectady 5, N. Y. Specialty Control Dept., 
Waynesboro, Va. 


t1/10 HP, 220-volt AC input, general-purpose Thymotrol drives. 


Progress /s Our Most Important Product 


GENERAL @@ ELECTRIC 


COMPARE AND PROVE GENERAL ELECTRIC’S SUPERIORITY 





FEATURES THYMOTROL 


vite DRIVE | DRIVE | DRIVE | DRIVE 


A B Cc D 





Speed range of 20 to 1 or more 


\ in 





Printed circuitry 





Flat regulation at any pre-set speed 





Current limit acceleration 





Regulation of 5% or less 





Quick slowdown 








New NEMA motor sizes 
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where can you get 


ebbeet-bet—sCover-Har-beke| 
metallurgical accuracy 
in tool steel castings? 


Crucible Steel Company of America 


MACHINE DESIGN 
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The quality of tool steel castings depends heavily 
on metallurgical control and foundry techniques 
which can be acquired only through long experi- 
ence in handling tool steels. That’s why it will pay 
you to get your castings directly from Crucible, 
largest and leading producer of tool steels. 


Only Crucible can furnish precision castings in 
Ketos, Rexalloy, Rex M-2, Rex AA, Airkool, 
HYCC and Airdi 150—tool steels that solve wear, 
abrasion and temperature problems when ordi- 
nary alloys fail. 

Crucible Accumet® Precision Investment Tool 
Steel Castings are regularly produced with a tol- 
erance of +.005” (and even +.002” or +.003”) 


and a surface finish of 125 RMS to 62 RMS...and 
in almost any shape or configuration. 

Uniformity in response to heat treatment. Cru- 
cible quality control, from heat to heat, and com- 
plete inspection facilities ensure the uniformity 
in hardenability so necessary for successful tool 
steel castings. 

Crucible Accumet Tool Steel Castings can help 
you reduce costs and improve product perform- 
ance. Consider Crucible’s extensive facilities and 
experience when you need either investment or 
sand castings. Write for free booklet to: Crucible 
Steel Company of America, The Oliver Building, 
Mellon Square, Pittsburgh 22, 
Pennsylvania. 


first name in special purpose steels 
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Compare B. F. Goodrich Rivnuts’ 


with other fastening methods 


RIVNUTS ARE STRONGER — Installing 


retaining clips in aluminum storm doors 





with ordinary self-tapping screws involved 
seivice problems for the manufacturer. 
Screws enlarged the holes, pulled out, and 
larger screws had to be substituted by the 
user. But B.F.Goodrich Rivnuts provided a 
firm, accurate nutplate that didn't loosen 


MN 


with shock, vibration or repeated use. Six 
clean threads eliminated any pulling or tear- 


NN 


ing of metal during assembly or later. The 











B.F.Goodrich Rivnuts speeded assembly, too, 
because installation took only a few seconds. 





RIVNUTS SAVE MONEY ~— Assembling 
vaporizers the old way required a reinforc- 
ing plate with two machined countersunk 
holes for the bolt heads. In addition, the 
bolts frequently turned and tightened, bend- 
ing the lower flange out of alignment. Using 
B.F.Goodrich Rivnuts, the reinforcing plate 
could be removed and the lower flange held 
secure without bending. Result—a better 








product, requiring less assembly time and 
fewer parts, and a substantial over-all cut 
in production costs. 





RIVNUTS FASTEN BLIND~— Using con- 
ventional nuts and bolts it took two men 
to fasten arm brackets on street lights. Now 
one worker in the factory installs Rivnuts 
in the aluminum pole. The assembler merely 
slips the slotted part of the arm bracket 
over a bolt in the lower Rivnut, puts the 
top bolts in place and tightens all three. 
Assembly costs are lower by 50% because 
one man now does the work of two. And 
tests show that the pole or arm bracket will 
fail before the Rivnut. 


Free Rivnut demonstrator shows with 





motion how Rivnuts fasten to and wt/ 
To get yours, write: B.F.Goodrich Riv 


nuts, Department MD-87, Akron, Ohi 


BFGoodrich B.EGoodrich Aviation Products 


a division of The B. F. Goodrich Company, Akron, Ohio 
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ICKERS. 


Numerous Vickers miniaturized hydraulic airborne components have 





been successfully developed for missile use without sacrifice of 
their inherent high efficiency and reliability. Representative of the 
“packaged” approach to dependable missile hydraulic power is 
the PFM-3906 constant displacement piston type pump shown here 
mounted on an electric motor. The pump has a theoretical delivery 
of 0.84 gpm at 7400 rpm and 1000 psi with a volumetric effi- 
ciency of 95%. The explosion proof motor has 6.0 in.-lb. torque 
from 6900 to 9000 rpm. The complete package weighs 8 Ib.... 
1 Ib. for the hydraulic pump and 7 Ib. for the electric motor. 

The overall length is less than 10 inches. For further 
information about Vickers miniaturized hydraulic components and 


complete packages, ask for Bulletin A-5216. 














VANGUARD 














VICKERS INCORPORATED 


DIVISION OF SPERRY RAND CORPORATION 





Aero Hydraulics Division * Engineering, Sales and Service Offices: 


ADMINISTRATIVE and ENGINEERING CENTER TORRANCE, CALIFORNIA «+ 3201 Lomita Boulevard 
Department 1430 + Detroit 32, Michigan P.O. Box 2003 «+ Torrance, California 
Aero Hydraulics Division District Sales and Service Offices « Albertson, Long Island, N.Y., 882 Willis Ave. 
Arlington, Texas, P.O. Box 213 
Seattle 4, Washington, 623 8th Ave. South 
Washington 5, D.C., 624-7 Wyatt Bldg. 
Additional Service facilities at: Miami Springs, Fla., 641 De Soto Drive 
TELEGRAMS: Vickers WUX Detroit, TELETYPE: "ROY" 1149 © CABLE: Videt 
OVERSEAS REPRESENTATIVE: The Sperry Gyroscope Co., Ltd.— Great West Road, Brentford, Middx., England 


ENGINEERS AND BUILDERS OF OIL HYDRAULIC EQUIPMENT SINCE 1921 
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The BIG difference in blowers is... 


HERE @ Smallest cube dimensions of all rotary positive blowers. 


HERE #) Lightest weight with aluminum housing and rotors. 


HERE 6} Wide pressure range—exclusive 3-lobe rotors 
deliver pressures from 1 through 12 psig. 


HERE Direct drive at 1160, 1750 and 3500 RPM. 
Belt drive at intermediate speeds. 


AND HERE 5) Exclusive formica wear strips and rubber 


grid seals prevent freezing if operated at 
excessive pressures. 


Important advantages 
in pressure range, 
size, weight, 


cost, service! 


Miehle-Dexter Supercharger Division of The Christensen Machine Company, 100 Fourth St., Racine, Wis. 
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Designers! Whether you figure 


Adjusting Knob for 
Room Thermostat 


Cost/M_ Brass 
Aluminum... 


Savings Based On 1000 Parts* 


41.3% *6.66 


@eeteteeveeceeeeeeenees eeeeeeeeeeeeeeeeeeee 


Cover Screw for 
“Protecto Relay” Unit 


Cost/M_ Brass 
Aluminum . 


Savings Based On 1000 Parts* 


35.7% *6.00 


Tension Nut for 
“Immersion Aquastat”’ 


Cost/M_ Brass 
Aluminum . 


Savings Based On 1000 Parts* 


50.5% *4.60 


Adjusting Screw for 
“Immersion Aquastat’”’ 


Cost/M_ Brass 
Aluminum. . . 


Savings Based On 1000 Parts* 


38.5% *4.57 


Packing Nut for 
Temperature Controller Unit 


Cost/M_ Brass 
Aluminum... 21.45 


Savings Based On 1000 Parts* 


36.2% *12.15 


NOTE: Tooling costs and machining times are comparable for both brass and aluminum 
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Savings in per cents or dollars, 


conversion from brass to aluminum screw machine 
parts adds up to real economy! For example, these five 
conversions saved Minneapolis-Honeywell Regulator 
Company 36.7 to 50.5 per cent per part... or a total of 
$7,720* a year! All five parts run at maximum efficient 
speed on present machines with little or no change in 
tooling or equipment...why not let a Kaiser Aluminum 


- 


engineer help you get savings like these in 


Kaiser Aluminum 


For complete information and expert assistance, call one of our many distrib- 
utors, or look for our local number in your classified telephone directory. 


Kaiser Aluminum & Chemical Sales, Inc., General Sales Office, Palmolive 
Bldg., Chicago 11, Ill.; Executive Office, Kaiser Bldg., Oakland 12, Calif. 
































Recommended by Managements Specified by Designers Preferred by Operators 


*Savings based on metal prices current when the conversion was made. 
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Anew JEFFREY CHAIN 


fora new Lima Shovel 


NTRODUCED at the 1957 Road Show, this 
Baldwin-Lima-Hamilton 3-yard shovel got 
lots of well-earned attention. It’s a husky giant 
with many unusual features. For example, it can 
be knocked down into units of less than 60,000 
pounds for easy haulage. 
Less unusual is the fact that the main drive is 
through Jeffrey chain. A new design, to be sure, to 
suit the needs of this new shovel, but Jeffrey chain 
is standard on many Lima crawler drives—proved 
dependable for this gruelling, demanding service. 
Jeffrey makes chain, attachments, sprockets 
and accessories in types and sizes to meet every 
service requirement—for power transmission and 
conveying. Standard components are carried in 
stock for your convenience at handy locations. 
The Jeffrey Manufacturing Company, 798 North It takes husky chain to transmit the horsepower for this 
Fourth Street, Columbus 16, Ohio. shovel’s main drive. 


(\(MJEFFREY 


CONVEYING - PROCESSING - MINING EQUIPMENT... TRANSMISSION MACHINERY . . . CONTRACT MANUFACTURING 
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Problem: To produce a rugged, one-piece, 
weatherproof magneto frame for Inter- 
national Harvester farm tractors. Five 
separate magneto parts must be incorpo- 
rated into the body of the casting, and 
accurately positioned to meet exacting 
tolerances of the final assembly. Must be 
designed for fast, economical production. 


Solution: Working closely with IHC, 
Stewart Die Casting engineers developed 
a “slide die” consisting of an elaborate 
system of cores, slides and positioners. 
This intricate arrangement holds the two 
magnetic field pieces, the two magnetic 
pole pieces, and the bearing race in exact 
position while the metal is injected 
around them in the die. The result was a 
precision casting that can be produced 
economically with a minimum of rejects, 
and give dependable performance under 
all conditions. 





found the solution 


and made delivery on time! 


This is just one of many complicated die castings that 
Stewart has developed promptly . . . and produced in 
quantity at low cost. 

Nearly half a century of experience, plus unex- 
celled production facilities, enables Stewart to offer 
fast, practical solutions to any die casting problem. 


Whatever type of die casting you need— large or 
small, simple or intricate — you can count on Stewart 
for a quality job... delivered on schedule! 


STEWART 


DIE CASTING nz 


Division of STEWART-WARNER CORPORATION 


Chicago, Illinois: 4535 Fullerton Avenue + Bridgeport, Connecticut: 275 Warren Street 


ICE TO INDUSTRY 





NEW ETACT'S 


SEE WHAT WaARNER’S NEW POWER- 


@ More than a catalog—it’s the complete, fully illustrated 
story of Warner's newest electric brake designed for fail-safe 
applications. For example, the pages illustrated below explain 
the unique operating principle of Power-Safe brakes . . . how 
they give you both ices reserve holding power and fast, 
pushbutton or automatic power braking . . . show how with 
fewer parts these electromagnetic units give you more safety 
and control features . . . more torque for their size and weight 
than any other fail-safe brake on the market. 


mux pare! 


“Hux PATH 2 


@ How to make your product safer and more automatic .. . 
and how to “‘design in’’ assurance against high service costs— 
these are just a few of the advantages of Power-Safe braking, 
explained and illustrated in the pages shown below. Get your 
free copy and check these outstanding features, including 
stepless torque modulation and a fail-safe mechanism that has 
no springs or moving parts—it’s a brake that delivers constant 
torque and dependable operation throughout its service life. 


wy 


sia onqué »aculs 
pen & th BRANES 
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36-PAGE TECHNICAL REPORT 


Just off the press, and it’s yours free—all the information 
you need to start engineering powerful new sales features 
into your machinery. Your introduction to numerous 
startling advantages of electric fail-safe brakes—it’s an 
authoritative 36-page illustrated report for design engi- 
neers who are ready for newer and better ways of con- 
trolling power and motion. Includes ee 
drawings, diagrams, and complete explanation of opera- 
tion, selection factors, torque characteristics, features, 
and controls. With operating costs mounting every day, 
your customers need the advantages Power-Safe brakes 
make possible. 











| about fail-safe braking! 


SAFE BRAEE CAN DO FOR WOT! 


e@ How to equip your product with advanced power trans- 
mission principles now made possible by the fail-safe brake 
that is easy to install, using a variety of electric controls and 
standard power transmission components ... how minimum 
redesign produces the maximum addition of operating fea- 
tures that boost efficiency and build customer satisfaction. 
Details for selecting the proper Power-Safe brake are outlined 
on the pages below—learn how easily and quickly you can 
make decided improvements in your product and hal com- 
petition by installing this new type of brake. 


wy 











@ Two types of Power-Safe electric brakes meet all fail-safe 
requirements. Warner's Model ‘‘PER”’ actually gives you two 
electric brakes in one—combines fail-safe braking capacities 
up to 30 hp, with electromagnetic Ton braking capacities 
up to 100 hp. Electrically released (“ER”) brakes do not 
have the power braking feature, but operate quickly and 
positively in the event of a power failure, stopping the load 
without shock and holding it until the magnet is energized. 
Four standard sizes are rated up to 40 hp. 


wy 





Just fill in the coupon below and drop it in the mail to Advertising 
Department, Warner Electric Brake & Clutch Co., Dept. MD, 
Beloit, Wisconsin. 








Company____ 


Address__ Ee ee ee 





ee 
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Ductile Cast Iron Die (flame-hardened) used to draw 


eS 
and form stainless steel sheets for inside and outside parts 
of milk and cream dispensers. Its strength and toughness a : ng 
give it good die characteristics. “Built-in-lubrication” — 
supplied by spheroids of graphite — resists galling and 


pickup, keeps critical surfaces smooth and blemish-free. ~ - 
Dies cast by Prospect Foundry Company for Norris Ipping 


Dispensers, Inc., Minneapolis, Minn. For full particulars 
on the use of Ductile Cast Iron for stamping and drawing 
carbon steel, stainless steel or aluminum, just write us. 


Cracks 


THE INTERNATIONAL NICKEL CO., INC. 
67 Wall Street New York 5, N. Y. 


=pg= ductile iron...the cast iron that can be twisted and bent. 
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Helpful Data from 


DE LAVAL 





The efficiency of worm gearing is determined by frictional losses at the 
tooth contact, bearings and oil seals plus losses from oil churning and 
windage. A formula for efficiency at the tooth contact may be developed 
from a consideration of the forces at the contact. Figure 1 shows these 
forces acting on a developed section of the worm thread. For simplicity 
the pressure angle has been assumed to be zero. 


The coefficient of friction of the worm and gear is a function of the ma- 
terials, finish, lubrication and rubbing speed. The latter is the relative 
speed between a point on the pitch surface of the gear and one on the 
pitch surface of the worm. The coefficient of friction varies very little at 
high rubbing speeds but rises with increasing rapidity as the speed drops 
below 500 fpm. 


The efficiency formula developed in Figure 1 involves worm lead angle 
and the friction angle. Figure 2 provides a relationship between friction 
angle and rubbing speed based on tests made on accurately manufactured 
gearing consisting of hardened and ground worm and bronze gear 
operating in oil. 


— - 262 Dw x 7, 
Cos ; 
The where 
formula V= _ Rubbing speed — feet per minute 
for rubbing Dw = Worm pitch diameter — inches 
speed is: » == Worm speed — rpm 
y= Worm lead angle 


FIGURE 1. 
Development of equation for efficiency at 
contact between worm and gear 


F TAN (7+?) F—TANGENTIAL FORCE ACTING ON 
GEAR 


F TAN (vy + @) = TANGENTIAL 
FORCE APPLIED TO WORM 


F SEC ( y + 8)COS 6 = FORCE 
NORMAL TO CONTACT SURFACE 

F SEC (vy + 6) SIN 6 = FRIC- 
TIONAL FORCE 


EFFICIENCY WORK REALIZED 
WORK APPLIED 
LXF 
L COT yXF TAN (7+0) 
TAN y 


PITCH CIRCUMFERENCE OF WORM=L COT ‘Y==7 Dw _ TAN (7 +4) 














FIGURE 2. FRICTION ANGLE @ 
8°32) 7° 6 s “ 3° 2 ¥ av’ 


100 = - 200 500 1000 1500 2000 2500 3000 
RUBBING SPEED FEET PER MINUTE 





Another new development using 


B.EGoodrich Ch 


e m i Cc al raw materials 


Lubricator for freight car journal box- 
es manufactured by Miller Lubricator 
Company, Winona, Minn. Hycar rubber 
isused in honeycomb spring core. Hycar 
latex is used as anchor for pad threads. 


Cutaway drawing showing journal 
box application of lubricator pad that 
stops ‘hot boxes’’. Resilient Hycar core 
permits easy pad installation, assures 
uniform pad-journal contact and with- 
stands oil immersion. 


First honeycomb extrusion of rubber made possible by Hycar 


HROUGH imaginative die 

engineering and the use of 
Hycar nitrile rubber, Miller Lubri- 
cator Company has developed a 
technique for producing low-cost 
multiple-extrusions of rubber 
honeycombs. 

These unique Hycar honeycomb 
cores have outstanding physical and 
chemical properties. They have ex- 
ceptional radial spring, axial stiff- 
ness and stability of shape and 
dimension. They withstand temper- 
ature extremes and oil immersion 


and are resistant to abrasion, gas 
and many chemicals. 

With these properties in the Hy- 
car honeycomb at their disposal, 
Miller Lubricator has put them to 
use in their freight car journal box 
lubricators. In this application, the 
Hycar honeycomb extrusions live 
in oil and act as a spring support 
for fiber pads which lubricate the 
journal bearings. 

Learn more about Hycar—it may 
help you design new products or 
improve the ones you already make. 


For information on Hycar, write 
Dept. HK4,B.F.Goodrich Chemical 
Company, 3135 Euclid Avenue, 
Cleveland 15, Ohio. Cable address: 
Goodchemco. In Canada: Kitch- 
ener, Ontario. 


Hycar 


Ra US Pe OH 


f * R. 4 
B.F.Goodrich Chemical Company 
a division of The B.F.Goodrich Company 


BEGoodr ich GEON polyvinyl materials - HYCAR American rubber and latex - GOOD-RITE chemicals and plasticizers - HARMON colors 
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SELF TOOTH-FORMING CHAIN 
consists of a series of steel 
laminations, serving as teeth, 
which are free to move from 
side to side, either singly or 
collectively. 


RADIALLY GROOVED WHEELS 

have teeth cut at constant 

4 : : : ok depth but of increasing width 

INSTANT SPEED CHANGING. To get desired output rpm, operator simply turns hand hee toward wheel periphery. Bev- 
desired position on easy-to-read dial. P.I.V. responds instantly, accurately. Drives are one eled sides of teeth provide 
available with automatic, electric, pneumatic or hydrautic controls. gripping surfaces for chain. 


Slipless transmission - - stepless selection 


adjusts to provide desired ratio between the input 
and output shafts. 





That's because LINK-BELT P.I.V. 


uses self-tooth-forming chain Link-Belt P.I.V drives are fully enclosed for 
trouble-free operation. They're splash-lubricated 
for long lite—unaffected by atmospheric condi- 
tions. Choose from & sizes in 16 standard types, 
with the aid of Book 2274. Call your nearby Link- 
Belt office for complete information. 


INK-BELT P.I.V.—unlike other variable speed 
drives—incorporates an exclusive metal, self- 
tooth-forming chain to give you instant, positive 
speed variation, regardless of load. This unique 
drive permits infinitely variable speed changes 
without loss of accuracy or interruption of opera- 
tions. That’s why P.I.V. is all industry’s choice for 
jobs requiring stepless, slipless power transmission. 
Changing speed is simple too. A turn of the con- 
trol screw simultaneously varies the effective di- 
ameters of two sets of conically shaped wheels— 
closing one set, spreading the other. At the same 
time, the self tooth-forming chain automatically « VARIABLE SPEED DRIVE 


LINK-BELT COMPANY: Executive Offices, Prudential Plaza, Chicago 1. To Serve Industry There Are Link-Belt Plants, Sales Offices, Stock Carrying Factory 
Branch Stores and Distributors in All erg Cities. Export Office, New York 7; Canada, Scarboro (Toronto 13); Australia, Marrickville (Sydney), 
N.S.W.; South Africa, Springs. Representatives Throughout the World. 
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INCREASES CORROSION RESISTANCE. The huge rotor 


illustrated here is the main structural component of a Ljung- 
strom Horizontal Air Preheater. Three of these units, designed 
to serve a 1,900,000 pounds-per-hour-capacity boiler, are among 
the largest ever manufactured by The Air Preheater Corpora 
tion, New York. Each complete preheater weighs 270 tons. 
The rotor itself—25’2” in diameter and 10’1014” deep—when 
fully loaded with the heating element, weighs about 390,000 lbs. 

Because sulfur in the gases combines with moisture—sulfuric 
acid is formed when the temperature drops below the dew point 
at the “cold” end of the rotor—corrosive action can be highly 
severe in this area. Corrosion means maintenance. 

Aiming at a reduction in maintenance, the manufacturer 
cooperated with the U. S. Bureau of Mines in exhaustive tests 
to determine the corrosion resistance of various materials under 
sulfuric acid attack in air preheaters. These tests, made over 
a 5\4-year period, showed that the corrosion rate of low-alloy 
USS Cor-TEN Steel was lower than all but one of the high alloy 
steels tested, was less than one-half that of carbon steel and less 
than one-fourth that of cast iron. 

As a consequence, USS Cor-TEN Steel is specified for the 
cold end heating elements and containing baskets on all con- 
ventional boiler applications. Where unusually severe 
corrosion is anticipated, USS Cor-TEN Steel is also speci- 
fied in ail or part of the rotor including diaphragm plates, 
bar stock, rim angle and filler piates. 


INCREASES DURABILITY, REDUCES COST. Tote boxes 
have to take quite a beating. Used for handling, storing and 
shipping automotive and other parts, they must be able to 
withstand plenty of rough treatment. 

That’s why the “Hamlintainer” shown here—a collapsible 
tote box that sets up and folds flat in less than 20 seconds—is 
now built entirely of USS Cor-TEN Steel. Cor-TEN Steel’s 
greater strength, 50% higher than carbon steel, makes it 
possible to build the ‘“‘Hamlintainer” up to 100 lbs. lighter than 
carbon steel units, yet so strong and rigid that it will withstand 
long and rugged service and is not susceptible to bending and 
distortion. The fact that the Cor-TEN Steel ends and sides have 
the stamina needed to permanently maintain their shape is 
of utmost importance. It means that throughout its long life 
the box will always be easy to set up, fold and stack flat. 

As compared to the metal construction used in an earlier 
design, USS Cor-TEN Steel makes the 
“Hamlintainer” not only stronger, 
more rigid and more durable but also 
less costly to produce, according to 
the manufacturer, Hamlin Metal 
Products Co., Akron, Ohio. 


STRENGTH 
STEELS 


* 


24 ve E 
4 Years oF peRFORMAN® 








High-strength USS COR-TEN Steel 
pays off in equipment like this 


What does your product need to make it better? 
Greater durability? Bigger capacity? Cheaper 
maintenance? Lower operating cost? 

Do you want to make it stronger, lighter in 
weight, more corrosion resistant, better able to 
withstand abrasion, impact and fatigue? 

You can obtain any or all of these important 
money-saving benefits—at little or no increase in 
cost—by the proper use of high-strength low-alloy 


USS Cor-Ten Steel is distinguished by its su- 
perior resistance to atmospheric corrosion—4 to 6 
times that of carbon steel, 2 to 3 times that of 
copper steel. 

In thickness of 14” and under, Cor-TEN Steel 
has a minimum yield point of 50,000 psi and a 
minimum tensile strength of 70,000 psi. In resist- 
ance to abrasion, shock and impact, it is superior 
to structural carbon steel. Its fatigue resistance is 





USS Cor-TEN Steel. 


INCREASES STRENGTH, SAVES WEIGHT. shown here 


hauling a 117-ton transformer, this 150-ton-capacity trailer— 
built by Columbia Trailer Company, Vancouver, B. C., for the 
Arrow Transfer Company of that city—is the largest trailer 
ever built in Canada. 

This 80-ft.-long trailer is constructed almost entirely of USS 
Cor-TEN Steel. It is about 25% lighter than if it had been built 
of structural carbon steel. Specifically designed for handling 
transformers of giant size, it has a depressed center deck 
which makes loading and unloading easier and keeps center 


60% greater. 

Thus, when used to directly replace 
carbon steel, USS Cor-TEN Steel will 
materially increase the strength and 
durability of vital parts without in- 
creasing their weight. Or it can be 
used in thinner sections (1) to reduce 
weight without sacrificing strength or 
(2) to increase the capacity of equip- 
ment withou* increasing gross weight 
or the power required to move it. 

You will find our 174-page “Design 
Manual for High Strength Steels” ex- 
tremely useful in applying USS Cor- 
TEN or our other High Strength Steels, 
USS Man-TEN and USS Tri-TEnN “E”’ 
to your product. For free copy, simply 
write on your company letterhead to 
United States Steel, Room 2801, 525 
William Penn Place, Pittsburgh 30, Pa. 


a. 


fr ie 
' 


of gravity low to prevent danger of upset. 

Says the manufacturer: “We have found that when a 
trailer is made from structural carbon steel there is a greater 
possibility that it can be permanently damaged from over- 
loading than in the case of a similar unit made from high 
strength steels. That’s why, in designing trailers of this type, 
we always use USS Cor-TEn Steel. This construction gives us 
the high strength needed, plus excellent corrosion resistance 
and freedom from excess weight—all very important in equip- 
ment like this.” 


UNITED STATES STEEL CORPORATION, PITTSBURGH * AMERICAN STEEL & WIRE DIVISION, CLEVELAND + COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO 


NATIONAL TUBE DIVISION, PITTSBURGH * 


TENNESSEE COAL & IRON DIVISION, FAIRFIELD, ALA. * UNITED STATES STEEL SUPPLY DIVISION, WAREHOUSE DISTRIBUTORS 


UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


USS HIGH STRENGTH STEELS 


USS MAN-TEN 


U N ’ & @ 


USS COR-TEN 


S t.42') & 4S 
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WAGNER ELECTRIC MOTORS...THE CHOICE OF LEADERS IN INDUSTRY 


WAGNER MOTORS mean less down- 
time for production machinery 


This Wagner Type EP Motor is mounted on the base of the Reedmatic Production Lathe. 


Wagner totally-enclosed fan-cooled motors will give totally-enclosed motors require no maintenance 


your machine tools the drives they need to give con- other than periodic lubrication. These motors are 
designed to run cooler and longer between main- 


tenance periods, but when greasing is necessary, 
THEY ASSURE LESS DOWN TIME. Wagner totally- readily accessible lubrication openings permit ad- 


enclosed fan-cooled motors are fully protected dition of grease or a complete relubrication. 
against damage from steel filings, chips, dust, dirt, 
fumes and moisture. This built-in protection assures 
freedom from excessive down time caused by 


tinuous service. 


A Wagner field engineer will be glad to help you 
design non-stop performance into your production 
: machinery by recommending the motors that best 
motor failure. fit your specific needs. Just call the nearest of our 


THEY REDUCE MAINTENANCE COSTS. Wagner 32 branch offices. 


This Reed-Prentice tracer 
controlled automatic pro- 
duction lathe, which 
turns automobile axles in 
30 seconds, is equipped 
with Wagner Type EP 
totally-enclosed fan- 
cooled Motors. These 
motors are fully described 
in Bulletin MU-203. Write 
for your file copy today. 


en 


M57-6 


BRANCHES AND DISTRIBUTORS IN ALL PRINCIPAL CITIES 


Wagner Electric @rporation 


6404 Plymouth Ave., St. Louis 14, Mo., U.S.A. 





ELECTRIC MOTORS + TRANSFORMERS « INDUSTRIAL BRAKES « AUTOMOTIVE BRAKE SYSTEMS—AIR AND HYDRAULIC 
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Le Sis 
1. Hardboard 2. Aluminum honeycomb 3. Fibrous glass 4. Foamed plastic 5. Fibrous glass reinforced polyester resin 6. Cellular glass 
7.Balsa wood 8.Porcelainized steel 9.Paperhoneycomb 10.Plywood 11.Glass 12.Porcelainized aluminum 13. High-pressure laminate 


3M Adhesive EC-1357 


. . . just one adhesive bonds all kinds of sandwich materials! 


You name the core and skin materials... 
just one versatile adhesive, EC-1357, will 
make non-load-bearing sandwich panels 
of them all! 

For instance, cores of cellular or fibrous 
glass, wood, honeycombs of aluminum, 
paper or steel; skins of steel, plywood, 
glass, porcelainized metal, hardboard, 
aluminum, to name a few. 

The union you get has great strength 


which increases as production continues, 
and resists moisture, high and low tem- 
peratures, weathering. For maximum 
immediate bond strength, EC-1357 may 
be force-dried through infrared exposure; 
or it can be dried at room temperature. 
All you need is a nip roller or cold press 
to bond sprayed surfaces. You save time 
and money. For load-bearing uses, look 
into 3M Adhesive EC-1177. 


MINNESOTA MINING AND MANUFACTURING COMPANY =.- 
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SEE WHAT EC-1357 BY 3M CAN DO FOR YOU! 
Consult 3M research. Contact your 
3M Field Engineer. Or for information 
and free literature, write on your 
company letterhead to: 3M, Dept. 108, 
417 Piquette Ave., Detroit 2, Michigan. 


erooucr Op 


REsearc™ 


ADHESIVES AND COATINGS DIVISION 


417 PIQUETTE AVE., DETROIT 2, MICH . GENERAL SALES OFFICES: ST. PAUL 6, MINN, . EXPORT: 99 PARK AVE., NEW YORK 16, N.Y @ CANADA: P.O. BOX 757 


LONDON, ONT 





Torrington is the one place 

where engineers work only 

on air moving problems 

in the development of 

air impellers supplying the full range 

of industrial requirements. 

As a result, more air moving 

problems are being studied today 

in Torrington’s Research and 
SOLUTIONS UNLIMITED Development Laboratory than 

anywhere else in the world. 

If you have product problems 

relating to the design, application 

and performance of air impellers, 


talk to Torrington. 


THE TORRINGTON MANUFACTURING COMPANY 
TORRINGTON. CONNECTICUT - VAN NUYS, CALIFORNIA + OAKVILLE. ONTARIO 
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WEBSTER’ 
Pt LOT OPERATED — 
~ RELIEF VALVE 


\ 


call the man from Webster 


OIL HYDRAULICS DIVISION 


[| 
[weesren]| 


Typical performance curve shows minimum pressure drop and Have THE MAN FROM 
instantaneous response of Webster pilot operated relief valve WEBSTER contact us— 


over “brute-force” type. 38.5% work bonus! —Flenes cond the following: 
Bulletin HSA2 covering the 
ow +. ——- pilot operated re- 
ie 
ponte hydraulic catalog of 
pumps, valves and fluid motors 
New information or data as 
published 


Title 

Company. 

City..___....- State. 
FLOW. 6PM 
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Tough, wear-resistant bearings of ZYTEL nylon resin 
outperform conventional materials in helicopter rotor 


“This application has solved all spar- 
tube galling problems,” reports the 
Rotor Group Engineer at Doman Heli- 
copters, Inc. “By eliminating galling 
problems in the Doman Rotor, there is 
no longer a need for field maintenance 
of the blade-retention system.” 

The application: a liner of ZYTEL 
nylon resin in the main rotor-blade 
bearing packs which support spar tubes 
in the arm of the rotor hub. The use of 
ZyTEL solved a problem of fretting 
corrosion which destroyed other sleeve 
bearings. 

The excellent bearing characteristics 
and toughness of ZyTEL solved this 
engineering design problem. Other de- 
sirable mechanical properties include 
ease of fabrication by molding or ma- 
chining from stock, strength in thin 
sections and resistance to impact. 

Many uses of ZyTEL are based also 
on its good electrical insulating prop- 
erties. ZYTEL nylon resin is rated for 
intermittent operation up to 250°F.; 


SLEEVE BEARING of ZYTEL supports spar tube in the 
arm of helicopter rotor hub. Bearing is 2” in 
diameter, 6” in length. Toughness of ZYTEL en- 


for continuous operation at such ele- 
vated temperatures, heat-stabilized 
grades are available. ZYTEL resists the 
action of many common chemicals. Be- 
cause of the low-friction characteristics 








ables it to outperform other bearings. Spar-tube 
life is extended, maintenance reduced. (Made by 
Doman Helicopters, Inc., Danbury, Connecticut.) 


and resiliency of ZyTEL nylon resin, 
gears, cams and bearings operate quiet- 
ly, with little or no lubrication. Com- 
plicated shapes can be molded to 
precise dimensions around inserts. 





CYLINDER PLUG for door lock is molded 
of DuPont ZyTEL nylon resin. Cylinder 
lubrication is not necessary because of 
the low coefficient of friction of ZyYTEL. 
The cylinder plug does not stick and turns 
smoothly in the lock. Unlike certain met- 
als, the cylinder plug is corrosion-resistant 
and weatherproof and is not subject to elec- 
trolytic action. The hardness, durability 
and the abrasion resistance of ZyTEL nylon 
resin help insure against wear, and provide 
long service life for all parts molded of 
ZyYTEL. (Door lock manufactured by The 
Taylor Lock Company, Philadelphia, 
Pennsylvania. ) 


INTRICATE TUNING SHAFT for radio selec- 
tor mechanism is precision-molded of 
ZyTEL nylon resin. The shaft needs no 
lubrication yet operates easily. It is non- 
magnetic and has high electrical resist- 
ance. Stiffness and torsional strength are 
more than adequate. Shaft has integrally 
molded gears, washers, holes, bevel and 
step. Considerable savings in fabrication 
costs over metal were realized. Compo- 
nents of ZYTEL nylon resin usually need no 
further finishing after molding. (Molded 
by Engineered Nylon Products, South 
Bend, Indiana, for Granco Products, 
Long Island City, New York.) 


ILLUMINATOR LENS made of Du Pont 
Lucite® acrylic resin distributes soft, even 
light throughout the interior of the new 
Norge Home Freezer. Located in the door, 
the lens also serves as an attractive name 
plate. Du Pont Lucite is strong and tough 

. has remarkable optical properties, 
transmitting 92% of impinging light. 
Lucite has high resistance to shattering 
...good dimensional stability. (The 
Lucite lenses shown above molded by 
Stimsonite, Division of Elastic Stop Nut 
Corporation of America, Chicago, Illinois; 
Freezer by Norge Sales Corporation, 
Chicago, Illinois.) 





Thin-walled tubing of TEFLON’ 
resins withstand soldering 
temperature, simplify assembly 


TEFLON tetrafluoroethylene resins main- 
tain high dielectric strength at elevated 
temperatures. They also have high surface 
resistivity, dropping only to 10!% ohms at 
100% relative humidity. TEFLON main- 
tains full electrical insulating characteris- 
tics, even when flexed or bent during as- 
sembly and installation. This combination 
makes it possible to miniaturize an elec- 
trical assembly without fear of dielectric 
failure. 

For example, thin-wall tubing of a 
TEFLON resin simplifies assembly of com- 
ponent parts in a series of miniature 
rotary tap switches. Since TEFLON resins 
will not burn, melt or decompose when 
connections next to them are soldered, as- 
sembly of switch parts is easier, faster, 
and the possibility of accidental grounding 
is minimized, The thermal stability of 
TEFLON resins, even in thin sections, is 
demonstrated in this tubing where the wall 
thickness is only .014”. The nominal inside 
diameter is .075”. TEFLON resins meet 
Class H, AIEE standards for maximum 
insulating temperatures. 

TEFLON resins are non-flammable, have 
good mechanical strength and are com- 
pletely unaffected by sunlight or outdoor 
weathering. They have zero water absorp- 
tion by ASTM test D570-42, resist corro- 
sion and growth of fungus, are chemically 
inert. 





Carburetor bearing problem 
solved with TEFLON” resins 














Carburetor bearings of a TEFLON resin 
are used on the secondary throttle shaft of 
carburetors in all 1957 models of two pop- 
ular cars. “Self-lubricating” property of 
TEFLON eliminated a serious problem of 
slip-stick action of the shaft caused by 
gums in gasoline. The use of carburetor 
bearings of TEFLON eliminated the neces- 
sity for chrome-plating the shafts. Top 
product performance is assured, at de- 
creased manufacturing costs. (Carburetor 
by Holley Carburetor Company, Van Dyke, 
Michigan; bearings by Modern Industrial 
Plastics, Inc., Dayton, Ohio.) 


Chemical inertness, high flex strength of TEFLON® resins 
are featured in pumps handling powerful corrosives 
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“*PULSAFEEDER'’ DIAPHRAGM PUMP employs 
a tough, flexible diaphragm of a chemically inert 
TEFLON tetrafluoroethylene resin. Model shown is 
a triplex assembly used in handling hydrogen per- 
oxide, sodium hydroxide and sodium silicate for 


The Lapp “Pulsafeeder” can be used 
as a metering pump or as a propor- 
tioner, pumping two or more liquids in 
an established ratio. In the case of 
highly corrosive fluids, it depends on 
tough, flexible diaphragms of a TEFLON 
tetrafluoroethylene resin for resistance 
to chemical attack plus high strength. 
On the piston side of the diaphragm, 
TEFLON tetrafluoroethylene resins are 
unaffected by any type of oil used as the 
hydraulic activating medium. On the 
pumpage side, TEFLON resins are com- 
pletely inert to acids, aliphatics, aromat- 
ics, chlorinated hydrocarbons, alkalies 
and, in fact, almost any chemical or 
solvent in commercial use. The few ex- 


SEND FOR 


bleaching fabrics. (Flexible diaphragm of TEFLON 
trademarked Fluorlastic by the Joclin Manufactur- 
ing Company, Wallingford, Connecticut; pump by 
Lapp Process Equipment Division of the Lapp Insu- 
lator Company, Inc., Leroy 6, New York.) 


ceptions to this include attack by the 
alkali metals under certain conditions. 
At high temperatures and pressures, 
halogens and certain halogenated chem- 
icals and solvents may also affect 
TEFLON. TEFLON is rated for use to 
500°F. and does not become brittle 
even at temperatures near absolute zero. 

TEFLON 1, TEFLON 5 and TEFLON 6 
resins may be used to make durable 
components such as seals, gaskets, 
packings and bearings. They are superb 
dielectrics. 

The properties of TEFLON resins may 
have application in one of your own 
designs. Mail the coupon for a full 
report on uses and characteristics. 


E. |. du Pont de Nemours & Co. (Inc.), Polychemicals Dept. 


Room 14822, Du Pont Building, Wilmington 98, Delaware 
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Please send me more information on the Du Pont engineering 


materials checked: [_] ZYTEL; [] TEFLON; [] LUCITE. | am 


For additional property and 


interested in evaluating these materials for: 





application data on 
Name 





LUCITE® acrylic resin, 
TEFLON® _ tetrafluoroethy!- 
Street 


Company_— 


Position 








ene resins and ZYTEL® Ci 
ity 


State 





nylon resin, mail coupon. 
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IN CANADA: Du Pont Company of Canada (1956) Limited, P. 0. Box 660, Montreal, Quebec. 


Circle 464 on page 19 





Single-Stage 

Torque Converters 
or 

Three-Stage 


Torque Converters? 


Circle 465 on page 19 


The answer to the question of “single-stage 
vs. three-stage” depends largely on the charac- 
teristics of the equipment you manufacture or 
use and the jobs it is required to do. Naturally, 
many factors must be known before any engi- 
neering department can be expected to make 
recommendations. 
Generally speaking, however, when it is 
desired to have minimum pulldown from 
governed engine speed—with maximum power out- 
put over a wide range—and to produce high torque 
ratios for hoisting or heavily loaded vehicles, a 
three-stage torque converter, with torque multiplica- 
tion up to six times, may be most desirable. On the 
other hand, where mild torque conversion is re- 
quired, as in certain types of vehicles and in other 
industrial equipment—a single-stage converter may 
be the best choice. 

Now you can benefit from the unbiased recom- 
mendations of one manufacturer in choosing 
torque converter—single-stage or three-stage—with 
the exact capacity and torque transmission charac- 
teristics to give your equipment maximum efficiency. 

Twin Disc Clutch Company’s line of single-stage 
torque converters—available as the 1300 and 1500 
Series units—complements its time-tested, univer- 
sally accepted line of five series of three-stage units. 
Single-stage or three-stage—from 30 to 1000 hp— 
you can depend on Twin Disc Torque Converters to 
give your equipment better performance . . . less 
downtime . . . and greater earning potential. 

In addition to offering the most complete, the 
most versatile line of industrial torque converters 
available, Twin Disc manufactures fluid couplings 
in a wide range of sizes for engines and motors from 
¥/, to 850 hp, and friction clutches for applications 
from fractional to 1050 hp. 

For smooth, dependable transmission of power 
to your equipment and machinery, standardize on 
Twin Disc—the world’s leading manufacturer of 
industrial fluid and friction drives. Whatever your 
drive problem, you can count on Twin Disc for 
unbiased recommendations ... for Twin Disc Clutch 
Company makes them all. 

Twin Disc Clutch Company, Racine, Wisconsin; 
Hydraulic Division, Rockford, Illinois. 


TWIN DISC MAKES THEM ALL 
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Improving the Odds 


UCH has been written about the 
M qualities engineers must possess 

or develop to advance, both in 
their company and their profession. The 
usual list includes technical competence, 
enthusiasm or “drive,” ability to work 
with people, responsibility-assuming ca- 
pacity, and personal integrity. Most en- 
gineers try to develop these faculties 
to the fullest. 

But there are at least two special 
skills, which,engineers can acquire, that 
they often overlook or avoid. 

Did you ever notice that most of the 
outstanding authorities in any profes- 
sion, including engineering, do a lot of 
writing or speaking, or both? It often 
seems the better a man can write and 
speak, the better his odds are for growth 
in his profession. 

“That may be true,” says Joe Q. En- 
gineer, “but I can’t waste my time or 
company time writing and_ giving 
speeches. I've got a job to do.” 

But Joe could be missing an important 
point. 

In the final analysis, isn’t Joe’s job 
helping to develop and improve his com- 
pany’s competitive position? Evidence 
of engineering leadership and prestige 
is no small part of the overall picture. 


And some of the best salesmen of a 
company’s engineering prowess can be 
the engineers thems«lves. A big part of 
such a “sales” program calls for many 
written and oral presentations on tech- 
nical subjects by the engineers. In short, 
Joe can often improve company prestige 
by improving his own through the print- 
ed and spoken word. 

“But,” Joe quickly points out, “I can’t 
write well, and I’m a poor speaker.” 

Joe wasn't proficient in a number of 
things at first. To become a good engi- 
neer requires study and practice. Good 
writing and speaking take practice, too. 

“But where do I get the practice?” 
Joe asks. 

He could try his hand at writing a 
technical-society paper or a_ technical 
article. The society paper would give 
Joe the speaking opportunity. Both ac- 
tivities will build his skill in writing 
techniques and organization. It isn’t easy 
at first, but the payoff can be big. Joe 
may even raise his growth potential— 
positionwise, prestigewise, incomewise! 


Kobhorkt C. Koolg ra) 
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Using ideas from 


OUTSIDE INVENTORS 


to stimulate company preduct programs 


By GEORGE S. HASTINGS 


Vice President 
American Machine & Foundry Co., New York 


AMF Automatic Pinspotter repre- 
sents a highly successful product 
venture into the bowling equipment 
field. First working model was built 
by the inventor, Fred Schmidt, at his 
home in New Jersey. Since buying 
the model and patent rights in 1939, 
AMF has completely redesigned the 
machine twice. Now, there are more 
than 20,000 units in operation. 








ANUFACTURING companies often receive 

unsolicited letters describing some improve- 

ment or new idea for the company’s prod- 
ucts. Frequently, the letter will express the wish 
that the disclosure be held in confidence. Some- 
times there is a request for compensation. 

Once such a letter has been received, the com- 
pany is faced with a problem which can be trouble- 
some if it ever happens to use the unsolicited idea. 
Moreover, when the number of unsolicited ideas 
runs into the hundreds there is a chance that 
whatever the company may do in the way of im- 
proving its product will come close to one of these 
disclosures. 

In the discussion to follow, attention will be 
given first to the problems of dealing with out- 
side inventors. Possible solutions will then be ex- 
plored with emphasis on methods of approach that 
can be used effectively by companies of all sizes. 

The following review of a court action' clearly 
illustrates the pitfalls of such situations. Here, 
an independent inventor had submitted to a num- 
ber of automobile manufacturers an improvement 
in automatic tops for convertibles. In this inven- 
tion, a rubber pad operated by a folding pillar 
closed the top at the rear side portion as a re- 
sult of the automatic operation of the top. 

The inventor had filed a patent application on 
this device. While the application was pending, 
he approached one of the large manufacturers 
and disclosed his invention with a view to selling 
or licensing its use. An official of the company 
expressed interest and asked the inventor to leave 
a copy of the application for patent. Shortly 
thereafter the inventor was advised by the com- 
pany that the idea was not feasible. Some time 


‘References are tabulated at end of article 
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Pretzel - tying machine 
was originally conceived 
by a small pretzel concern, 
the Curthalt Co., in Can- 
ton, O. AMF acquired 
rights to the multiple-cam 
machine in 1943. Subse- 
quent simplification of the 
mechanisms through sev- 
eral redesigns has led to 
the efficient model shown. 


later the manufacturer put out cars with a some- 
what different form of device than that disclosed 
by the inventor but embodying the same principle 
of cushion closure operated by a folding pillar. 

After the inventor’s patent was issued, he sued 
the manufacturer for damages for infringement 
and for violation of confidential disclosure. The 
Circuit Court of Appeals, reversing the District 
Court, held the patent infringed. In addition, the 
court held that the manufacturer should pay 
damages for breach of confidential disclosure and 
for use of the invention for the period after dis- 
closure and before issuance of the patent. 

But the most significant feature of this case is 
that this decision was made in favor of the in- 
ventor under the following circumstances: 


1. The automobile manufacturer introduced oral 
testimony of its employees that it had the in- 
vention before disclosure. The court held that 
the burden of proof of earlier invention was 
heavily on the manufacturer and oral testimony 
of interested witnesses insufficient. 

2. There was at no time any express request by 
the inventor, or any express agreement by the 
manufacturer, to hold the disclosure in confi- 
dence. The same invention also had been sub- 
mitted to other automobile companies prior to 
the defendant. However, confidential agree- 
ment was implied from the circumstances of 
disclosure plus the inventor’s evident desire for 
compensation. 

3. A patent application had been filed fully dis- 
closing the invention, and what the manufac- 
turer looked at was a copy of the patent ap- 
plication. 

4. There was clearly novelty present in the inven- 
tion. 

5. The original disclosure to the manufacturer was 
unsolicited but later the manufacturer asked 


was 
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the inventor to leave a copy of his patent ap- 
plication. The court referred to this as “in- 
viting”’ a disclosure. 


The Problem 


From the foregoing circumstances, it is clear 
that a company receiving outside ideas is faced 
by a ticklish problem. For its own protection, it 
must do something positive at the outset to negate 
the implication that it received the disclosure in 
confidence and, therefore, should compensate the 
submitter, if it later makes use of the disclosure. 
For this reason, quite a number of corporations, if 
they can do so, refuse to receive disclosures from 
unknowns. They argue that they never get ideas 
worth the risk and that the poor public relations 
from refusing to receive outside ideas is less 
than would result from turning down 99 per cent 
of the ideas received. 


Even refusal to deal with outsiders does not 
completely solve the problem of the unsolicited 
letter setting forth in detail an invention for which 
the inventor desires compensation. It has been 
remarked that the only way a company could 
protect itself was by not reading its mail. But 
experience has shown that this does not always 
work because sometimes the inventor will show 


or describe his invention to sales or service per- 
sonnel, or corporate executives. 

It is true that much of the risk can be avoided 
by simply refusing to receive outside submissions 
and by immediately returning them with a letter 
explaining that it is against the company’s policy 
to receive them. 


For complete effectiveness, how- 
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ever, the return should be coupled with some sys- 
tematic procedure by which the disclosures are 
segregated from any of the company’s technical 
personnel. 

But is that a good solution for either the com- 
pany or the inventor or, for that matter, the 
country as a whole? A great deal, of course, will 
depend on the nature of the business of the com- 
pany. For example, if the company makes piezo- 
electric crystals for stabilizing radio frequency, 
it is very unlikely that it is going to get anything 
from the public. It might just as well follow the 
procedure just described, especially if it plans 
to base its corporate existence on the demand for 
piezoelectric crystals. 

However, if a concern is making bicycles or 
bowling equipment with which millions of people 
are familiar, and it does not work out a way of 
receiving ideas from the public, it is going to cut 
itself off from a valuable source of corporate 
stimulation. It is also going to miss something 
worthwhile once in every 200 to 500 ideas sub- 
mitted. A corporation which wishes to grow, which 
wants to insulate itself from the ups and downs 
resulting from being dependent on a few narrow 
lines of business, and which wants the higher 
margin of profit which comes from putting out 
something new, will want these one in 500 inven- 
tions, if it can do so with moderate risk. 


An important point to be kept in mind is that 
it is quite possible to have large and well-staffed 
engineering and research departments and sstill 
miss some pretty obvious and valuable product 
ideas. It is not too much of an exaggeration to 
state that the last company to develop a telephone 
would be the telegraph company and the last com- 
pany to devise a new kind of transportation like 
the airplane would be a railroad transportation 


Bread wrapper is one of 
AMF’s oldest products. It 
started with the discovery 
of a new principle for 
feeding a roll of paper 
and wrapping it around a 
loaf of bread. In 1925, a 
small working model and 
rights to patents were ac- 
quired from the inventor, 
Harry Armstrong. Since 
then, several models have 
been designed and per- 
fected, the one shown be- 
ing the latest version. 


company. It took Churchill and some British 
Navy personnel a tremendous amount of pushing 
to get the British Army to use a tank amidst the 
fearful necessity of World War I. 

As a more graphic example of this point, the 
company that gave the public an Automatic Pin- 
spotter was not the company that supplied eighty 
or ninety per cent of the bowling equipment in 
the country. It was instead a company whose main 
proprietary products were tobacco and bakery 
machinery. Moreover, that company got its start 
in this development from an outside inventor-de- 
signer in a paper-machinery factory who got dis- 
gusted with the lack of pin boys. 

Each year from 1936 through 1956, with re- 
markable consistency, about 40 per cent of all 
U.S. patents are issued to individual inventors. 
This is a much higher percentage than the figure 
for manufacturing volume by individuals. 


If the time comes when there is no place for the 
individual inventor because companies are unwill- 
ing to take the risks of considering their inven- 
tions, our economy as a whole, as well as individu- 
al corporations, will have lost a valuable source 
of stimulation. Also the U.S. patent system will 
have failed in a major respect and will become 
much more vulnerable to political attack. 

Thus, it is apparent that at least a tolerable 
solution to this problem of receiving outside ideas 
would be desirable. Analyzing the somewhat con- 
flicting law on this subject may be helpful. 


Basic Concepts 


Under the common law the creator of an idea 
owns that idea. He can practice it in secret and 
will be protected in maintaining that secrecy. When 
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and if he discloses his idea, however, the creator’s 
rights depend upon the method of disclosure and 
the precautions taken in disclosing it. If he copy- 
rights it, he retains the protection resulting from 
such registration. If he patents it, he retains the 
protection allowed by his claims for seventeen 
years. The broad rule is that there is no residual 
property interest protectible by law in an idea or 
disclosure which is communicated to third parties 
without reservation. To hold the recipient of his 
disclosure, the inventor must show (1) something 


Lowerator self-leveling dispensers 
joined the AMF product line in 1945 
when the company acquired the part- 
nership of the two inventors, William 
Gibbs and Ernest Smith. The table-on- 
a-spring idea has been adapted for 
many uses, both in restaurants and in 
industry as parts-handling equipment. 
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more than the mere disclosure of his mental labors 
and (2) use for profit by the one to whom dis- 
closure is made. 

As Justice Brandeis stated? in a Supreme Court 
decision: “. . . to appropriate and use for profit, 
knowledge and ideas produced by other men, with- 
out making compensation or even acknowledg- 
ment, may be inconsistent with the finer sense of 
propriety; but with the exceptions (under copy- 
right and patents statutes) or in cases of special 
relationship ‘where the suit is based upon breach 
of contract or of trust or upon unfair competition’ 
the law has heretofore sanctioned the practice.” 


The general rule is not very helpful. The prob- 
lem lies in the exceptions and the cases of special 
relationship, depending on the circumstances un- 
der which the disclosure was made. There are 
several grounds for recovery. 

IMPLIED CONTRACT: This condition is the main 
source of difficulty. It generally includes two ele- 
ments: (1) an implied agreement to keep confi- 
dential if no arrangement is made with the in- 
ventor and (2) an agreement to compensate if 
the idea is used. The second stipulation is gen- 
erally implied from the agreement to keep con- 
fidential on the basis that the company should 
not be allowed to profit from its breach of con- 
fidence. The troublesome thing is that often there 
is no request for confidential treatment and no 
thought on the part of the company that 
it is agreeing to such a request. But the jury im- 
plies this from the circumstances, with conse- 
quences which the company never contemplated. 

UNJuST ENRICHMENT: This premise generally 
requires willful and knowing appropriation of the 
idea or invention. Also the idea or invention ordi- 
narily has to be novel. Although not relied on as 
much as the implied-contract theory, the unjust- 
enrichment argument is often used to buttress 
the implied-contract basis for recovery. 

EXPRESS CONTRACT: This situation arises when 
the inventor asks for compensation and for the 
disclosure to be held confidential, and the com- 
pany expressly assents. It is not of immediate 
concern. However, assuming the idea is unpatent- 
able, it is easy for a company expressly to agree to 
hold confidential and, if the idea has been published, 
find itself the only one in the world that cannot 
use the idea without paying for it. 

PATENT OR DESIGN PROTECTION: This point is 
also of secondary importance. If the protection is 
valid and infringed, a license is negotiated. Any- 
thing not claimed is free to the public. 


From this brief review of the different courses of 
legal action possible, it is apparent that several 
factors can influence the degree of risk to any 
company accepting outside ideas. However, based 
on previous court decisions, there are certain 
“tests” that can be used as a guide in determining 
the kinds of ideas or inventions which when dis- 
closed to a company will not subject it to a suc- 


93 





NuMode tie - stitching 
machine is designed for a 
single operator. In 1938, 
AMF acquired rights to 
manufacture the machine 
under a patent held by 
Newman and Opper. This 
simple design has since 
been greatly improved 
both functionally and ap- 
pearancewise. 


cesstul suit for compensation. 

1. The disclosure must be concrete and specific 
and not expressed in general undeveloped form. 
Vagueness and indefiniteness are ordinarily fatal 
in the absence of an express contract. 

2. The chances of success in a court action are 
greatly decreased by lack of novelty in the dis- 
closure. Certain cases, particularly in Illinois, state 
that novelty is not necessary where the idea is 
new to the party receiving it, or the circumstances 
are sufficient to show an implied or express agree- 
ment to keep the disclosure confidential and, thus, 
not to use it without compensation.*:+ However, 
the weight of decisions in other circuits is to re- 
quire novelty in the absence of an express con- 
tract to hold confidential and to compensate. But 
such novelty does not have to be patentable novel- 
ty. Thus, it is quite possible for the claims of 
the patent to be held invalid, with the inventor 
recovering on the basis of use for profit of the 
submitted ideas disclosed in confidence, as oc- 
curred in a District Court action in Indiana.* In 
this case it was held that there should be recovery 
for that which was novel though not patentable, 
but no recovery for using those ideas disclosed in 
confidence which were not novel. 

3. If the idea becomes public, as by public use 
or publication, through the act of the inventor 
prior to use by the company, the company has 
been held not liable thereafter even though it re- 
ceived the idea in confidence before public use.® 

4. If the company already has its own independ- 
ently developed idea and uses that, it is not obli- 
gated to compensate an outside inventor even 
though the inventor gave the same idea in con- 
crete form to the company prior to its use of the 
idea.’ However, the burden of proof that the com- 
pany had the idea first is heavily on the company. 


It has also been held that if, before a disclosure 
is made, a corporation is careful to require the 
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inventor to sign a document which provides in ef- 
fect that the corporation is under no obligation 
to him respecting any use or disclosure, the cor- 
poration is protected.* The catch, however, is that 
quite often the corporation does not have a chance 
to get a signature. But this procedure is very 
worthwhile wherever there is an opportunity, as 
when the inventor states, “I have an idea,” and 
the corporation jumps in and says: “Stop right 
there. Here’s our waiver Form 356.” 

There is also authority for a similar procedure 
in the situation where the disclosure is received 
with sufficient concreteness, as through the mail, 
without opportunity to get a signature to a waiver 
agreement. If the corporation gives or forwards 
a statement of the conditions under which it can 
or will receive disclosures and states that it does 
not accept any disclosures on a confidential basis, 
or with any agreement to compensate, but requires 
that the inventor rely on his rights under the 
patent laws, then there is a serious impairment 
to the creation of a confidential relationship in 
such case. In a decision® under such circumstances, 
the court rejected an attempt to imply an agree- 
ment to hold confidential. Furthermore, it stated 
that the essentials of breach of faith and use of 
confidential disclosure consist of knowledge, and 
an understanding, express or implied, that there 
was to be compensation and that the invention 
was to be kept secret. It also required, as essen- 
tial, that the invention or disclosure be novel, 
differing in this respect from the Illinois courts. 


The Solution 


A number of companies have considered this 
problem carefully and have decided that it is 
worth the risk to receive outside ideas. They have 
set up a procedure somewhat as follows: 

1. Personnel likely to receive such disclosures 
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are instructed to send them immediately to one 
administrative person, often in the company pat- 
ent department, who has the responsibility for 
handling such disclosures. Any letters that are 
recognized in the mail as being such disclosures 
are immediately forwarded to this administrative 
person. So far as possible, such disclosures are 
systematically kept segregated from technical or 
engineering personnel until the “ground rules” 
have been settled with the outside inventor. 

2. A waiver form instruction booklet is sent to 
the inventor and he is asked to sign a sheet and 
return it. This sheet sets forth the basis on which 
the company will receive such disclosures. One 
company’s form has ten conditions. The first ne- 
gates a confidential relationship. Second, no com- 
mitment is made that the idea or material will be 
kept secret. Third, the company does not agree 
to pay any compensation but it gets no rights 
under any claims of a patent which may issue 
to the inventor. Fourth, it is suggested that the 


Fig. 1—Typical waiv- 
er form for outside 
inventors submitting 


product ideas to man- 
ufacturing firms. 
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inventor’s sole remedy is to enforce his rights 
under the patent. As a matter of good public rela- 
tions, the reasons for these conditions of submis- 
sion are then set forth. 

American Machine & Foundry Co. uses a slightly 
different form, Fig. 1. In comparison, the com- 
pany previously mentioned includes another fea- 
ture. If it does use the idea submitted and the idea 
is unpatented, the top price that can be demanded 
and that will be paid by the company is $1000. 


Certain practical precautions should be observed 
in dealing with outside inventors. Avoid having 
the discloser sit down and talk with company en- 
gineers working in the same field. This will hap- 
pen unless advance precautions are taken. Have 
him talk first with some administrative nontech- 
nical person who will give him the waiver sheet, 
and ask him to communicate his ideas in writing 








to the central patent person designated to receive 
it. 

Since 200 to 500 of these submissions will be re- 
ceived for every acceptable and usable idea, a 
form letter will have to be worked out for re- 
jection of impractical inventions. When submis- 
sions describing a concrete invention or ideas are 
rejected, retain copies of the disclosure so there 
can be no dispute as to what was disclosed. Be- 
cause a public relations problem is involved, the 
rejection letter should be designed accordingly. 

Wherever possible, get the waiver sheet to the 
inventor before he submits his idea in detail. Quite 
often the inventor will write in asking about the 
possibilities of an idea for accomplishing such 
and such result. Such disclosures are a pleasure 
to deal with. If he is asked to state simply what 
result or advantage he expects to get from his 
disclosure and what field of industry it relates to, 
the decision can quite often be made as to whether 
the corporation is interested without ever receiv- 
ing a concrete disclosure. In any event, the com- 
pany can get its waiver sheet in first. 

One proposed solution is to have a completely 
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independent consulting firm receive, process and 
screen disclosures, carry on any correspondence, 
and turn over the good ideas to the client corpora- 
tion. There is a consulting firm which offers to do 
this but, of course, at a charge for the service. 

Sometimes a corporation has submitted to it in 
considerable detail an idea on which it is already 
working and planning at some future date to use. 
The question then arises as to whether, in turning 
down the submitted material, the company should 
disclose the fact that it already has the same ma- 
terial developed. Perhaps as good a way as any of 
handling such situations is to include in the waiver 
sheet a paragraph stating that the company is under 
no obligation to reveal any information regarding 
its activities in the field to which the submitted 
idea pertains, even though the company has a 
similar idea under development. 

The fact that the inventor is a company em- 
ployee under employment contract does not neces- 
sarily mean that the company is free from the 
problem of the outside inventor. If the invention 
is one which was made before the employment con- 
tract came into effect, or is one of the class of in- 
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Fig. 2— Typical cost 
and time requirements 
to carry an invention 
from conception to 
commercial produc- 
tion. Values are based 
on the development 
of a pioneer machine 
of medium complica- 
tion (such as a high- 
speed bread-wrapping 
machine), selling for 
$10,000, and to be 
manufactured in lots 
of 50 for a total mar- 
ket of 2000 machines. 
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ventions which was excepted from operation of 
the contract, the employment relationship has no 
bearing.® 





Should a company solicit ideas 
from outside inventors? 


Corporate concensus on this question is em- 
phatically no! This article is definitely not 
to be interpreted as a solicitation. One rea- 
son for this viewpoint is that solicitation in- 
creases the legal risk. Another reason is that 
any sort of solicitation tends greatly to in- 
crease the number of ideas to be screened 
without a corresponding increase in the num- 
ber of useful ideas received. 











After all formalities have been taken care of 
and the outside idea has been safely received, how 
does a company evaluate these outside inventions? 
Some companies have a special commercial research 
department for making such studies, both with re- 
spect to outside inventions and to those of its 
own employees relating to new or improved prod- 
ucts. There are several steps common to good 
evaluation procedure. Such steps are: 

1. Determine technical feasibility of the idea. 
This involves engineering study. Can it be made 
to work without undue complication or cost? 

2. Determine patent feasibility. Can the inven- 
tion and subsequent development work be pro- 
tected? Is the invention free from infringement? 

3. Get as much data with respect to the market 
and to customer reactions as possible. 

4. Study the relationship of the invention to 
the company’s business. A good way of doing this 
is to line up on one side a list of the company’s 
manufacturing and other facilities, skills, selling 
ability, research and engineering background, and 
so on. On the other side, list the requirements of 
the submitted invention. If such a line-up indicates 
that the company cannot make much of a contribu- 
tion toward developing, manufacturing and mar- 
keting the product as compared with many other 
companies in the field, then the profit possibilities 
would have to be very attractive to tempt the 
company to take on development of the product. 

5. Consider degree of product completion, Fig. 2. 
The value of a submission depends very greatly 
on how far along the scale from conception to 
commercialization the product is located. The risks 
and costs increase greatly in accordance with how 
close to conception the idea is; they are least at 
the other end of the scale when a going business 
is being considered. 

6. Determine product worth. It is possible to 
draw up a formula for this determination; that is, 
X = PS/C where P cumulative net profits 
over the probab'e commercial life of the product, 
S = chances of success and C cost of carrying 
the project through from beginning to successful 
commercialization, including any payments to the 
inventor. 
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Quantity S is expressed as a fraction of 1, which 
would represent complete success. This value is 
determined by multiplying a series of fractions. 
For instance, if it is estimated that there is one 
chance in ten that the engineering problems can- 
not be solved at a reasonable cost the fraction in- 
serted is 9/10. This evaluation is established for 
every known risk. 

In general, if X does not equal approximately 
3 for a product close to the company’s business 
or 5 or more in something rather remote from 
the company’s business, then the project is prob- 
ably not worth considering. 


Ilow is a fair royalty determined for the outside 
inventor? Referring to the six foregoing items, 
it can be seen that the more favorab’e these items 
are, the larger the royalty justified. Unfortunate- 
ly, the average inventor tends to work the other 
way around. The earlier the stage of development 
of the invention, the more optimistic he is. Here 
is where the negotiator for the corporation has 
to be rather hardheaded. He must look at it from 
the point of view of profits to the company. Today, 
it is a good manufacturing business which in the 
long run yields more than 15 per cent pretax 
(about 7 per cent after taxes) on the sales dollar. 
He will be giving one third of the pretax net profits 
if he gives the inventor 5 per cent. Thus, this 
amount probably should be about the top royalty 
for a potentially quite profitab’e invention near 


to the marketable stage, and the royalty should 
taper way down for inventions which have not 
been developed to any degree. 


If a company manufactures products about which 
the public is somewhat knowledgeable, it seems a 
mistake for it to cut itself off from the public’s 
ideas relating to these products. It is not only 
poor public relations but sooner or later the com- 
pany is going to miss an idea or invention that 
is worth all the risk and much more. The fact 
is that even the best of corporations may become 
a little ingrown on their proprietary lines of prod- 
ucts, and anything that shakes up their routine 
thinking is valuable and well worth what it may 
cost in a compensation for outside inventions. Ac- 
cording to the experience of a number of corporate 
patent departments, not one of their companies has 
lost more on outside inventions than the cost of 
operation of their research departments for a month 
or two. 

In the author’s opinion, it is not only good public 
relations to receive outside ideas, with what pre- 
cautions are possible, but it is good business. 
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a Ball pistons simplify 
design and reduce fric- 
tion losses of a radial-pis- 
ton hydraulic pump-motor. 
Developed by General Elec- 
tric, the design is employed 
to reduce size and weight 
of pump-motors used in 
constant-speed drives. 

In this design, the ball 
pistons are located in pre- 
cision holes in a rotating 
cylinder block. Centrifugal 
force from high-speed ro- 
tation of the cylinder block 
maintains the balls in roll- 
ing contact with the race. 
The inlet and outlet ports 
are in the nonrotating 
pintle for the cylinder 
block. Displacement ad- 
justment for the unit is 
provided by lateral shift- 
ing of the race in relation 
to the center of the cylin- 
der block. 
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Boll seal 


Sectioned valve body simplifies “plumb- 
ing” problems and facilitates removal and re- 
placement of valve parts. In a design devel- 
oped by Worcester Valve Co. Inc., the body 
is in three pieces: two end plates and a cen- 
ter section. 

The end plates function as pipe flanges, 
eliminating separate flange fittings or unions 
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Semiflexible bearing mounting 
accommodates dimensional changes in 
bearing over a wide speed range. De- 
signed by Cleveland Automatic Machine 
Co. for the rear spindle bearing of an 
automatic screw machine, an adaptor- 
ring mounting permits operation from 
130 to over 2000 rpm without adverse 
effects due to bearing expansion or con- 
traction. 

The adaptor ring fits tightly into the 
machine frame at one side, but floats 
freely at the opposite side. Under tem- 
perature conditions of high-speed rota- 
tion, expansion of the adaptor accom- 
modates axial expansion of the bearing 
outer race. Radial expansion is permit- 
ted by the resilience of the adaptor ring 
and its lack of confinement. 





in the line. All of the valve mechanism and 
the seals are contained in tne center section. 
Bolts join the end plates and the center sec- 
tion into an integral unit, with leakage pre- 
vented by removable O-ring seals. Inspection, 
maintenance and seal replacement can be per- 
formed by simply removing the bolts and lift- 
ing out the center section. 


Snap-slide construction of electrical apparatus permits quick 
disassembly and reassembly of principal components without tools. 
Developed by General Electric for use in an electric-motor starter, the 
design is based upon a mechanical interlocking technique. When a 


Spring - clip Coil dnd 
coil terminal contact assembly 


Enclosure 


“key” is removed, the 
components virtually fall 
apart. 

In this starter design, 
the enclosure cover wraps 
around the unit and is held 
to the enclosure with a 
spring latch. The coil and 
contact assembly is held 
in place by the coil termi- 
nals, which are spring 
clips. With the coil termi- 
nals removed, the coil and 
contact assembly may be 
slid out of the starter. The 
magnet, coil, arc-chute 
cover and movable contact 
arm are fastened together 
by a flat-spring key. Re- 
moval of this key permits 
separation of the compo- 
nents. 


Armature 


Flat eters, 
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Steering—wheel 
shaft 


— Valve spool 


_— Centering spring 


Cylinder piston 


_ Cam — follower stud 


_ Helical cam 


Automatic Shock- 
load compensation 
in a hydraulic-cylinder 
circuit is provided by an 
unusual “self-neutralizing” 
control system. Under nor- 
mal operating conditions, 
the system allows slow 
“coast back” of the cylin- 
der piston. A spring-loaded 
valve spool is mounted on 
a common shaft with a 
helical cam which, through 
a follower and gearing, is 
connected to the piston rod 
of the hydraulic cylinder. 
Forceful rotation of the 
spool shaft causes it to 
move axially due to the 
helical cam, opening the 
valve. While the valve 
spool is being rotated, fluid 
is admitted to the cylin- 
der. Piston movement in 
the cylinder re-establishes 
the helical cam in its orig- 
inal position and closes the 
valve. 

Developed by Interna- 
tional Harvester for a 
tractor power-steering sys- 
tem, the design provides 
power assistance if resist- 
ance is encountered while 
the steering wheel is being 
turned, yet permits auto- 


August 22, 1957 


V 
Sector gears 


Pitman arm 


matic self-return because slow movement of fluid between ends of 
the cylinder is permitted while the valve is in neutral. Road shocks 
are compensated for by being transmitted through the gearing to 
move the valve spool and open the valve momentarily. 

A hard turn of the steering wheel causes the shaft with the valve 
spool and the helical cam to overcome the spool-centering springs and 
to move axially as the cam “threads” past the cam-follower stud. This 
short (‘%-in.) axial movement opens the hydraulic valve. Movement 
of the piston is transmitted through a rack and pinion to the pitman 
arms, which are joined by sector gears. One of the sector gears is also 
the cam-follower lever, so piston movement also re-establishes the 
valve on neutral by axial movement of the helical cam and the valve 
spool. The centering springs on the valve spool tend to keep it on 
neutral. This action assists re-establishment of original axial position 
of the helical cam and of neutral spool position, which permits enough 
fluid movement within the system for automatic self-return of the 
steering wheel if it is released. Shock loads are transmitted directly 
through the sector gearing to the cam follower, moving the helical cam 
axially and opening the valve for compensating flow to the cylinder. 





Pitman arm — 


A series of new electrochemical 
transducers was recently demon- 
strated to over 100 representatives 
of industry, research and govern- 
ment at the U.S. Naval Ordnance 
Laboratory in Silver Spring, Mary- 
land. Highly responsive to changes 
in temperature, pressure, light, sound 
or motion, the devices are controlled 
and operated according to the laws 
of electrochemistry. Since the control 
and sensing characteristics of these 
units involve motion of ions in solu- 
tion, they are called “‘solions,"” which 
is pronounced so’-lee-ons. 

Many scientists predict that solions 
will probably call for the develop- 
ment of a whole new technology, 
dubbed by some as “chemtronics.” 

The basic theory and technology 
of solion units is now fairly well 
understood. One large area of ap- 
plication is in the design of hydrav- 
lic-electrical circuits complementary 
to those of semiconductor devices, 
such as transistors. In certain low- 
frequency and integrator applica- 
tions, solions are superior devices. 
At present, these electrochemical 
units cannot be used in place of 
electron tubes and transistors in 
many circuit applications, particular- 
ly in the middie and high fre- 
quencies. The main function of so- 
lions now is to produce electrical 
outputs from nonelectrical stimuli. 


‘\MALL in size, highly sensitive, extremely accu- 
rate, and low in power consumption, solions 
can accomplish many of the functions here- 

tofore performed only by electron tubes and tran- 
sistors. After full development, these electrochem- 
ical units may be more selective, sensitive and effi- 
cient in many applications than electron tubes or 
transistors. It is fully expected that electrochem- 
ical devices of this type will make possible more 
economical, smaller and simpler instrumentation, 
Fig. 1. Even now, many transistorized circuits 
are more complicated than electrochemical element 
circuits performing the same function. Consider- 
ably less electrical power is required by a solion 
circuit than in a comparable transistor circuit. 

In terms of size and cost it is claimed that a 
vacuum-tube circuit would be larger, heavier and 
more expensive than an electrochemical circuit 
designed for the same function. 

The main disadvantage of solions is the limited 
operable frequency range, presently lying between 
0 and 200 cps. Also, the solion cell itself is larger 
than transistors and is larger in some dimen- 
sions than many miniature vacuum tubes. 


Principle of Operation: Generation of electrical 
current occurs in the device when ions are caused 
to move between electrodes through an _ iodine 
solution. Current flow is excited initially by a 
low-voltage, dry-cell battery connected in series 
with the electrochemical unit as shown in Figs. 1 
and 2. Solion current is then sustained and varied 
by outside stimulation of the unit with changes 
in temperature, pressure, light, sound and motion. 

The solion is polarized by a special-design bat- 
tery developed by scientists Herbert B. Reed and 
Monroe B. Goldberg, Naval Ordnance Laboratory, 
Fig. 1. Other types of low-voltage batteries may 
be used, however. The NOL battery, disclosed 
several weeks ago, is a silver-lead, alkaline, re- 
chargeable dry battery with a long shelf life and 
possessing the ability to deliver 0.9-volt over long 
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...- revolutionary electrical con- 
trol elements highly sensitive to 
heat, pressure, light, sound or 
motion. The future for these new 
electrochemical devices is as 
broad as for transistors and 


electron tubes. 


periods. Highly shock resistant, it is estimated 
to have a useful life of 10 years or more. 


Fluid Flow-Detector Design: By careful con- 
trol of electrode design, linear or logarithmic cur- 
rent outputs versus fluid flow may be obtained. 

A typical flow detector is shown in Fig. 2. Elec- 
trodes may be of any metal which is inert to the 
electrolytic system used. In this particular ex- 
ample, platinum electrodes are used in an electro- 
lytic system of iodine and potassium iodide in 
water. Cathodic reduction of iodine is made the 
controlling reaction by using a low concentration 
of iodine and a high concentration of the support- 
ing electrolyte, potassium iodide. Current in the 
system is evidently controlled by the number of 
negative iodine ions which come into contact with 
the cathode. When there is no electrolyte flow 
through the cathode orifice, the current is con- 
trolled by diffusion; fluid flow of the electrolyte 
increases the number of available negative iodine 
ions at the cathode, and the current in the system 
increases. The reactions within the detector are 
reversible and there is no depletion of the unit dur- 
ing the chemical processes. Other electrolyte sys- 
tems may be used: for example, ferricyanide-fer- 
rocyanide, bromine-bromide, ceric-cerous, ferric- 
ferrous, etc. It is only necessary that they be re- 
versible redox systems, which are reversible, chem- 
ical oxidation-reduction systems. A plot of the 
equilibrium current as a function of the incident 
pressure is shown in Fig. 3. 

Fig. 4 shows the type of response which may be 
obtained from a detector system with an electrode 
geometry which yields a logarithmic current out- 
put with respect to acceleration of the electrolyte. 
A range of three decades in acceleration was 
achieved by a simple instrument consisting of an 
electrochemical detector, a battery, and a micro- 
ammeter. No switches or other controls were used 
to cover the three log steps of acceleration from 
1 cm/sec? to 10,000 cm/sec. 
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Fig. 1 Typical fluid 
flow - detector solion 
(left) and special silver- 
lead, rechargeable dry 
battery (center) devel- 
oped by the U. S. Naval 
Ordnance Lab. 


-~ 


The cell in Fig. 2 was designed primarily for 
detecting and metering of acoustic energy or ac 
pressures. A more satisfactory design for dc flows 
and pressures is shown in Fig. 5. In this cell de- 
sign, an additional cathode is placed in the right- 
hand compartment so that the bias voitage trans- 
fers the iodine from this side to the anode side, 
resuling in a final concentration of virtually zero 
in the cathode side. 

The working or detecting cathode consists of 
a small piece of closely woven platinum gauze 
situated in an orifice between the two compart- 
ments. Flow from left to right (concentrated to 
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Fig. 2—Circuit of solion flow detector, polarizin 
battery and ammeter sy in Fig. 1. Designed 
primarily for detectin metering acoustic en- 
or ac pressures, pre consumes 1/100 to 
1000 the power required to operate a transistor. 








dilute solution) produces an electrical signal di- 
rectly proportional to the magnitude of the flow. 
By suitable design of the detecting cathode, linear 
current outputs are obtainable over a range of 
four orders of magnitude in the flow rates. 
The unit in Fig. 5 is also a rectifier, in that 
fluid flow from right to left will not produce a 
current, since no iodine is carried over the detec- 
tor gauze. A full-wave detector may easily be 
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Fig. 3—Curves of electric current vs. flow of electrolyte 
through the cathode orifice for solion acoustic detectors, 
such as shown in Figs. 1 and 2, with different orifice de- 
signs. The constant & depends on cathode geometry. 


constructed by using two anode compartments 
and two detector gauzes. 


Electro-Osmotic Cells: To perform various math- 
ematical operations upon the output currents of 
the previously described flow detectors, it is nec- 
essary to have a unit that carries out the reverse 
operation of converting low-power electrical sig- 
nals into fluid flows. Thus, electrical and fluid- 
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Fig. 4—Typical calibration curve of an electrolytic cell used 
as an accelerometer. Current-output is nearly logarithmic 
to acceleration. Motion applied along axis of cylindrical 
symmetry of the accelerometer cell. 


Present and Future Applications 


Although the Navy developed the solion 
for ordnance use, its wide commercial ap- 
plication by industry is considered by NOL 
scientists to be quite feasible and durable. 

Lyman C. Fisher, chief of NOL’s Under- 
water Mechanical Engineering Dept., pre- 
dicted that in their present state of develop- 
ment electrochemical units can advanta- 
geously be applied to the following types of 
circuitry: 


1. So-called “‘rate”’ circuits, or derivative 
units, to give maximum speed and ac- 
curacy in the operation of heat con- 
trols, burglar and fire alarms, furnace 
regulators, and pressure indicators. 

2. Sound-sensitive meters. 

3. Product circuits involving electrical 
derivatives or hydraulic flow, or both. 

4. Electrical and small-signal hydraulic 
amplifiers. 

5. Integration units requiring continuous 
high precision read-out for acceleration 
(inertia) guidance systems in aircraft. 


Flight Integrator: Test models of an elec- 
trochemical flight integrator, already pro- 


duced industrially under Navy contract 
demonstrate simplicity and accuracy of these 


new components. The navigational instru- 


104 








ment—no larger than a demitasse cup— 
operates on the inertia principle. Once 
started in motion in one direction, it “re- 
members” its original course and instantly 
senses directional changes in three dimen- 
sions. Any change in direction of movement 
causes measurable change in current output 
and this in turn activates proper control de- 
vices. 


Thermostat Control: An_ electrochemical 
unit has been developed at NOL to con- . 
trol furnace and room temperatures. The in- 
strument detects rate at which given tem- 
perature change is taking place, rather than 
sensing that change has already occurred. 
Tendency to overshoot or undershoot desired 
temperature range is eliminated. Unit can 
be made sensitive enough to retract to heat of 
human body, to practically any light source 
in its vicinity, or to mild pressure. 


Sound-Sensitive Meter:Sound - exposure 
meter for measuring cumulative exposure of 
personnel to jet engine noise is also being 
developed by the Navy. Fluid in the electro- 
chemical unit gets darker as it is exposed to 
high-intensity sound. Person wearing the 
meter is warned when color indicates ex- 
posure to a predetermined amount of sound. 
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flow signals may be fed from unit to unit like 
currents and voltages are fed through electronic 
networks. In addition to simple amplification, 
several mathematical operations may be carried 
out upon the original incident signal or signals in 
this manner: for example, products, ratios, de- 
rivatives, etc., may be obtained. 

The simplest and most reliable method of carry- 
ing out this reverse effect is by the use of electro- 
osmosis, a process involving the movement of 
liquid with respect to a fixed solid (e.g., a porous 
diaphragm or a capillary tube) as a result of an 
applied electric field. An electro-osmotic cell, Fig. 6, 
consists of a fritted-glass disk dividing a cell into 
two compartments, with electrodes on each face 
of the disk. Operating characteristics can be made 
to vary over extremely wide ranges by control of 
disk porosity, thickness, and diameter, choice of 
working liquid, etc. The important point, how- 
ever, is that fluid flow produced by an applied 
voltage is linear with the value of voltage. 

Fluid flow for a 30-mm diameter, 20-mm thick 
disk of this type is in the neighborhood of 10° 
cm*/sec at 1 volt applied to the electrodes. A flow 
rate of 10°° cm*/sec through a separated detector, 
Fig. 5, will yield some 100 microamperes output, 
so that the values of flow rate produced by the 
electro-osmotic cell easily cover the working range 
of the other electrochemical units. 

Power gains in the order of 330 may be obtained 
by combining these electrochemical units with the 
electrc-osmotic cell with a linearly operating sepa- 
rated detector. 
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Fig. 5—Seperated so- 

lion detector designed 

MW WY | primarily for measur- 
| Ah nat: cae ing de flows and pres- 
(Wh a We | — Units of this 
y Wr] design have been con- 
structed with sensitiv- 

ity of 1 dyne/sq cm. 
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Fig. 6—Electro-osmo- 
tic cell for converting 
electrical energy in 
fluid flow. Units have 
been designed that fit 
into working range of 
separated detectors. 
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Solion Development Timetable 


Various forms of solions have been 
developed over the past 10 years at 
the Naval Ordnance Laboratory in col- 
laboration with scientists at the De- 
fense Research Laboratory at the Uni- 
versity of Texas. 

Basic development thinking really 
started back in 1941 when Dr. David 
S. Muzzey, while employed at the Shell 
Oil Co. and now with NOL, conceived 
the idea of using an electrode in solu- 
tion for acoustic and pressure trans- 
ducers, such as geophones, acceler- 
ometers, etc. He performed basic studies 
required to show the feasibility of this 
conception. 

During World War Ii further feasi- 
bility studies, aimed toward ordnance 
applications, were conducted at NOL 
by Messrs. Cohen and Root. In the 
course of this work it was demonstrated 
that an iodine-iodide system appeared 
sufficiently reversible for use in ord- 
nance devices. To date, no better univer- 
sal system has been found. U.S. Patent 
Number 2,685,025 was issued in 1954 
to Mr. Root on some of his work. 

In 1947, NOL began a concerted ef- 
fort, under the direction of Mr. Nel- 
son N. Estes, to apply the results of this 
early work to specific ordnance de- 
vices. A number of basic application 
problems arose in the preliminary 
studies. These were classified in order 
of importance and, from 1949 on, were 
studied jointly by research personnel at 
NOL and Messrs. R. M. Hurd and R. N. 
Lane at the Defense Research Labora- 
tory of the University of Texas. Auxili- 
ary studies at NOL showed the then 
new plastic material Kel-F to be ideally 
suited for iodine-iodide systems. 

In 1951, NOL and the Emhart Mfg. 
Co. of Hartford, Conn., began studying 
techniques for molding this relatively 
new material into the complex forms 
required while preserving the rigid 
purity and exacting dimensional re- 
quirements. By 1953 this company was 
engaged in manufacturing small quan- 
tities of solions for experimental ord- 
nance devices. Emhart is producing 
solions in quantity for the U.S. Navy. 
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Fig. 1—Typical Bourdon-tube pressure switch. Pres- 
sure introduced at the port draws the tube away 
from the snap-action switch and actuates the contacts. 
No separate load spring is required in this case be- 
cause of the high spring rate of the Bourdon tube. 
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By WILLIAM B. WALLACE JR. 
Consultant 
Wm. B. Wallace Engineering Co. 


inglewood, Calif. 


NITIATION of control action in response to a 
pressure change is the design function of a 
pressure switch. In many cases, fluid-system 

pressure is the parameter that is under direct con- 
trol by the switch. An example is modulation of 
pump output pressure. In other applications, pres- 
sure signals detected by the pressure switch are 
simply indirect evidence of change in another sys- 
tem parameter. For example, flow rate, volume 
and temperature are often represented by analo- 
gous pressures. 

Purpose of the pressure switch may be relatively 
simple. A familiar example is use of the switch 
to signal application of pressure in an automobile 
brake system by completing the circuit to the stop 
lights. Or, in a more elaborate installation, the 
pressure-switch may be merely the first link in a 
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Fig. 2—Comparison of pressures measured by ab- 
solute, gage and differential-pressure switches. 
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Pressure port— Diaphragm 
Pressure-Switch Check List 


1. Does the pressure switch controi an induc- 

tive, lamp, or heater-load circuit? 

2. Is system pressure steady-state or pul- 

sating? What is the magnitude of pres- 

sure pulses near the actuation-pressure 

point? 

3. Does the pressure switch control an im- 
pulse-generating device such as a solenoid 

valve? 

4. Will the pressure switch be subjected to 

changing atmospheric pressures? In what 

way will this affect system absolute pres- 

sure? Gage pressure? 

5. Will the pressure switch be subjected to 

vibration? If so, will it be detrimental to 

pressure-switch operations? | 

6. Will the pressure switch be subjected to 

extreme temperatures? Temperature var- Adjustment 
iations? 

7. Will the sensing’ element be exposed to j J 
corrosive fluids? b/ FS kb — Signo! leads 
8. Will the pressure switch be exposed to the - 
natural elements? 


Switch 


Fig. 3—Presssure switch with diaphragm sensing element. 
Unit is for controlling gage pressure in a low-pressure 
system. No load spring is employed. 


P 
Pressure ressure port | 


complex chain of electronic or electromechanical capsule = icin 
control components. In this article, emphasis = ne 
centers on selection and application of the pressure 
switch. Associated mechanical and electronic de- 
vices are examined here only to the extent that 
they form primary working parts of the basic 
switch. 
In pressure-switch selection, it is found, typically, Punger-7 
that no universal design best satisfies the demands 
of all applications. A switch designed for high 
response rate—say, for an instrumentation sys- 
tem—may be found entirely unsatisfactory in an 
aircraft hydraulic system. In following sections, a 
cross-section of the various pressure-switch types 
available to the designer is presented, and the re- 
lationship of system characteristics to switch selec- 
tion is examined. 


; Pressure port 2 
Adjustment 


> Pressure-Switch Anatomy 


Three functional part groupings make up the ~~ 


conventional pressure-switch: (1) the pressure- 
sensitive element, which is a Bourdon tube, dia- 
phragm or piston, (2) the load spring, and (3) 
the electrical-contact assembly, usually of snap- 
action design. 
Sequence of operation in a pressure switch starts Fig. 4—Differential-pressure switch with diaphragm sens- 
with application of pressure to the sensing ele- ing element. Unit can be converted to absolute type by 


. first sealing and then evacuating the switch housing by 
ment, Fig. 1. Best element for use depends upon means of a vacuum source connected to port 2 
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the sensitivity, ruggedness, accuracy, system-pres- 
sure range, life expectancy, cost and size require- 
ments of the application. 

Opposing movement of the pressure-sensing ele- 
ment '5 the load spring, which is usually adjustable. 
Obviously, the pressure element will not move 
until system pressure has increased to the point 
where the spring preload is overcome. Varying the 
preload varies the actuating point of the element. 

Mechanically iinked to the sensing element is the 
contact assembly, which can be in any arrange- 
ment: single or multiple pole, single or double 
throw, single or multiple circuit, or a combination 
of these basic types. Contact actuation, by com- 
pleting the external connected circuit, initiates the 
control action desired from the pressure switch. 

When system pressure decays, contacts are re- 
set. Because of mechanical hysteresis, contact- 
movement differential and friction, reset pressure 
is always at some finite value below actuation 
pressure. This pressure difference, as noted in 
the Glossary, is defined as the pressure-switch 
dead band. 


> Three Basic Types 


Pressure switches are designed in three basic 
types: (1) gage, (2) differential, and (3) ab- 
solute. Comparison of the pressures measured 
by these switches is given in Fig. 2. 


Gage Type: By far the most common pressure 
switch is the gage type, Fig. 3. In this switch, 
one side of the pressure-sensing element is ported 
to the system pressure; the other side of the ele- 
ment is vented to the surrounding atmosphere. 
The element responds, therefore, to the difference 
between the pressure in the system connected to 
the pressure-sensing port and the ambient atmos- 
pheric pressure. 

If the load spring is adjusted for 5 psig actuation 
pressure, for example, it will actuate at 19.7 psia 
at sea level (p, 14.7 psi). At an altitude of 
60,000 ft (p, 1.07 psi), it actuates at 6.07 psia. 
In an aircraft system where the pressure switch 
may be used to control fluid pressure to within a 
few psi of vaporization pressure, a gage-type switch 
would be unusable since system pressure would be 
allowed to drop below vaporization pressure at high 
altitudes. On the other hand, if the pressure 
switch is required to control pressure within a 
few psid of system burst pressure, a gage-type 
switch is mandatory since it can maintain a con- 
stant differential pressure between the system and 
the ambient atmosphere at all altitudes. 

In airborne systems where actuation pressure is 
in the magnitude of several hundred psig or greater, 
variation in absolute pressure with altitude is so 
small negligible. A 
gage-type pressure switch is therefore suitable for 


(percentagewise) as to be 
such applications. 


Differentia! 
switch has two 


Type: The 


pressure-sensing 


differential-pressure 
ports, Fig. 4. 


LOS 


The high-pressure port, plumbed to the higher of 
two system pressures, is connected to one side of 
the pressure-sensing element. The low-pressure 
port is plumbed to the lower of the two system 
pressures and is connected to the other side of the 
sensing element. The single-acting sensing ele- 
ment is most common in differential-pressure 
switches. Occasionally, however, a double-acting 
element is used. 

With the single-acting element, pressure-sensing 
ports are not interchangeable. This type of pres- 
sure switch is used when it is known that the 
higher pressure will always occur at the high pres- 
sure port, or that no actuation is required when 
the higher pressure is applied to the normal low- 


Critical vibration 
range 
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(a) Spring type 











Plunger Position 


et eee 


Vibration g load 





Contact Pressure 


(b) Cone type 








Actuation 
4 position 





Plunger Position 


Fig. 5—Contact pressure as a function of plung- 
er position for spring-type contact assembly, 4, 
and cone-type contact assembly, 6. With spring- 
tvpe contacts, chatter begins at point C in re- 
sponse to the vibration g load. Chatter con- 
tinues until actuation pressure is reached. With 
cone-type contact assembly, contact pressure in- 
creases steadily with plunger travel, and no 
critical vibration range exists. 
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pressure port. When it is possible for a higher 
pressure to occur in either of the two fluid sys- 
tems, and it is essential for contacts to actuate 
when either system has the higher pressure, then a 
double-acting pressure-sensing element must be 
used. 

If the load spring (or double-acting spring as- 
sembly) is adjusted for 5 psid, for example, then 
a differential pressure of 5 psid will obviously actu- 
ate the contacts if the system pressures are zero 
and 5 psig, 10 and 15 psig, 25 and 30 psig, or 
1000 and 1005 psig. The only limiting factor is 
the structural strength of the pressure switch 
and the possible variation of mechanical or fric- 
tional hysteresis with pressure level. 


Absolute Type: The absolute-pressure switch, 


Fig. 6 — Piston-type 
gage-pressure switches. 


Load 
spring 


\ 
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like the gage type, has a pressure-sensing port 
connected to one side of the pressure - sensing 
element. The other side of the element is exposed 
to a vacuum, Fig. 4. If the load spring is ad- 
justed, for example, for 5 psia actuation pressure, 
contacts are actuated when 5 psia is applied, re- 
gardless of ambient atmospheric-pressure level. 
With the pressure port vented to the atmosphere, 
a properly adjusted absolute-pressure switch can 
be set to actuate at any desired altitude. 

Since the absolute actuation pressure does not 
vary with altitude, it is apparent that the pressure 
differential between the controlled fluid system and 
the ambient atmosphere will vary. If, for example, 








Pressure port tape OD 


peiberbee H 


Signal leads 


Plunger 
~ 


_ 


Diaphragm 2 


Adjustment 


f 
a; 
Fig. 7 — Double-dia- 
: phragm differential- 
- _- Switch 


pressure switch, often 
used where contact with 
the system fluid is detri- 
mental to the electrical 
contacts of the switch. 
Pressure applied to port 
1 deflects the diaphragm 
against the switch plung- 
er. An equal pressure 
applied to port 2 (zero 
pressure differential) ro- 
tates the contact assem- 
bly about the pivot and 
draws the plunger away 
from diaphragm 1. 


carriage 


— Pivot 


—~ Switch 


Diaphragm | 


~Pressure port | 


the load spring is adjusted for 20 psia actuation 
pressure and the fluid system has a 10 psid burst 
pressure, the system is safe at standard sea level 
where the differential pressure between system 
and atmosphere is approximately 5 psid. At 
60,000 ft, however, the differential pressure is, in 
this case, approximately 19 psid, and the system 
will rupture. An absolute-pressure switch could 
not be used in such an application. 


> Selecting the Pressure Switch 


Pressure switches are normally identified only 
with respect to electrical and pressure rating and 
type. Seldom are they identified with regard to 
response rate, sensitivity, calibration drift, or vi- 
bration resistance. Of two different pressure 
switches of identical electrical and pressure ratings, 
one may be suitable for a specific application, the 
other completely unsatisfactory. It is necessary, 
therefore, that the system designer select a pres- 
sure switch not only for electrical and pressure 
rating, but with regard to the suitability of all 
component parts that make up the _pressure- 
switch assembly. For each of the three basic 
elements of a pressure switch—contacts, pres- 
sure-sensing element and load spring—there is a 
basic type most suited to the special demands 
of the application. 


Contact Assemblies: By function, the pressure- 
switch contact assembly is available in either of 
two basic designs: direct action or snap action. 

DIRECT-ACTION CONTACTS: Movement of direct- 
action contacts occurs as a linear function of pres- 
sure-sensing element movement. They are usually 
of simple design and, consequently, are least ex- 
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pensive. However, because of the possibility of 
slow contact movement, for example, when the 
sensing element is pressurized slowly, direct-action 
contacts are subject to excessive arcing. This is 
an unacceptable condition in most installations. 

SNnApP-ACTION ConTAcTsS: A plunger, which is an 
integral part of the assembly, actuates the snap- 
action contact assembly. Contacts are held to- 
gether by a spring that reverses its force direction 
at an over-center position. The spring is moved 
to the over-center position by the plunger and, 
when the spring force reverses, contacts snap into 
the new position. One advantage of this design 
lies in the fact that contacts cannot be repeatedly 
opened and closed by small sensing-element pulsa- 
tions as is the case for direct-action contacts. 
Another advantage is that snap-action contacts 
move very quickly from full-closed to full-open 
position with no lingering between. Arcing, 
therefore, is reduced to a minimum. 

Snap-action contacts are available in two basic 
modifications: the over-center spring type and 
the over-center cone. Each modification has its 
own merits. The spring type usually has a much 
lower actuation-force and movement-differential 
requirement. It also has the disadvantage of 
having steadily decreasing contact pressure during 
plunger movement before snap-over occurs. This 
problem is critical only if contacts are vibrated 
during actuation: If vibration is present, then 
spring contacts start to chatter as soon as contact 
pressure becomes less than the g load exerted by 
environmental vibration. 

The cone-type snap-action contact assembly char- 
acteristically increases contact pressure with 
plunger movement until snap-over occurs. Main 
disadvantage of this assembly is that it usually 
requires a considerably greater actuation force 
and movement differential than other types. An 


MACHINE DESIGN 





additional handicap is that cone contacts occasion- 
ally hang up on the cone, acting like direct-action 
contacts. 

Relative contact pressures as a function of 
plunger travel for over-center spring and cone- 
type snap-action contact assemblies are shown in 
Fig. 5. 


Sensing Elements: Selection of the pressure- 
sensing element is the next consideration. Three 
basic designs are available: Bourdon tube (in- 
cluding variations such as the B type), dia- 
phragm (including the bellows), and piston. 

BOURDON ELEMENT: The Bourdon tube, Fig. 1, 
is perhaps the oldest and most widely used pres- 
sure-sensing element for pressures over a few 
hundred psig. It has the advantage of simplicity 
of design and a high frequency-response rate. 
The tube responds to pressure impulses of shorter 
duration than any other sensing element. Al- 
though high sensitivity is desirable in many appli- 
cations, the Bourdon may require compensatory 
measures in systems where pump ripple exists or 
impulses occur. Because of the unsupported tube 
mass, the Bourdon tube is also more sensitive 
to vibration than other sensing-element designs. 
Furthermore, because of its configuration, it may 
be more subject to calibration drift with tempera- 
ture change than other elements. In many applica- 
tions where pressure pulsations, vibration, and tem- 
perature changes are not severe, the Bourdon tube, 
because it is leakproof and simple in design, is the 
best sensing element. 

PISTON ELEMENT: 


The piston sensing element 
usually incorporates a seal such as an O-ring, 


Fig. 6. These seals may sometimes leak because 
of wear in service or damage during assembly. An 
important advantage is that the piston has a self- 
damping effect which reduces switch response to 
pump ripple or system impulses. Because of close 
dimensional coupling of parts, the piston displays 
relatively low calibration drift with temperature 
changes. However, unlike the Bourdon tube, the 
piston must have a separate load spring which may 
sometimes be subject to calibration drift with 
temperature changes unless the pressure-switch 
housing is designed to compensate the drift. 
Piston-seal friction has a tendency to increase the 
pressure-switch dead band, and this effect is most 
noticeable at very low temperatures. Seal friction 
makes the piston pressure-sensing element im- 
practical for low-pressure application, and dia- 
phragm-type elements are generally more satis- 
factory for such service. 

DIAPHRAGM ELEMENT: The diaphragm pressure- 
sensing element, Fig. 7, is used in low-pressure ap- 
plications because of its large effective area and 
low hysteresis. Few high-pressure diaphragm 
elements are available since, when the diaphragm 
is made heavy enough to withstand the pressure, it 
often has a tendency to work harden with use. 
This work hardening changes the pressure-switch 
calibration. 

Diaphragms are made from many materials. 
Most common are: stainless steel, beryllium cop- 
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per, Teflon-impregnated glass fiber, and rubber or 
synthetic-rubber compounds. Metal diaphragms 
are often used without a separate load spring, 
the diaphragm itself having a high enough spring 
rate. Metal diaphragms, however, are subject to 
cracking and/or spring rate change if exercised 
excessively. Rubber and synthetic rubber-com- 
pound diaphragms, while having nearly constant 
spring rate, age and deteriorate in service. Teflon- 
impregnated glass fiber diaphragms will not change 
spring rate or deteriorate with age, but are subject 
to minute leaks. Fortunately, leaks are so slow 
that most liquids evaporate faster than they mi- 
grate through the diaphragm. 


Load Springs: Last basic element requiring con- 
sideration in pressure-switch selection is the load 
spring. Although there are many varieties, the 
springs most commonly used are the helical and 
Belleville types. Spring rate, buckling, and pre- 
load are important load-spring performance con- 
siderations. These factors, however, are switch 
design rather than selection problems and there- 
fore are not discussed here. 

The important difference from a performance 
standpoint between helical and Belleville springs 
is found in their load curves. The helical spring 
has a linear load curve while the Belleville spring 
has a nonlinear curve that provides a negative 
rate throughout a small portion of the spring 
travel. This negative-rate region gives the Belle- 
ville spring a snap action. Fig. 8 shows that the 
slope of the Belleville load curve is initially posi- 
tive, becoming negative for a finite displacement 
after the apex. At the valley limit, it again as- 
sumes a positive value. Since the spring is dis- 
placed by the pressure-sensing element, which in 
turn is displaced by fluid pressure, as soon as the 


al Snap-over deflection 








Deflection 





apex is reached, more pressure than necessary for 
further spring displacement is being applied. Re- 
sult is that the sensing element snaps the spring 
over to a position on the second positive slope 
nearly equal to apex pressure. 

The Belleville spring has other advantages over 
the helical spring: (1) lower dimensional height, 
giving smaller calibration change with temperature, 
(2) smaller size, and (3) lower weight. 


System Characteristics: Fluid-system character- 
istics often influence the choice of best pressure 
switch for an application. For example, the method 
of system pressurization is of great importance, 
since it determines the steadiness of the estab- 
lished pressure. 

To illustrate two extremes in system pressuriza- 
tion techniques, comparison is made between a 
static system pressurized by a hand pump and a 
dynamic system pressurizied by a piston pump. 
The hand-pump system displays a straight-line 
pressure rise, with level steps occurring between 
each pump stroke, Fig. 9a. The maximum pressure 
delivered by the hand pump is the pressure felt 
by the system components. With a piston pump, 
in contrast, the pressure rise assumes a sine-wave 
curve, Fig. 9b. System pressure is an average of 
the sine-wave extremes. How this phenomenon re- 
duces the effective dead band of the pressure switch 
when its sensing element has a frequency response 
as fast or faster than the pump ripple pulses is 
also illustrated in Fig. 9b. If dead band is a 
critical factor, then a Bourdon-tube sensing element 
is least satisfactory, and an inherently self-damping 
piston element is recommended. 

Another system characteristic that illustrates 
the need for a reasonable dead band is illustrated 
when a rapidly closing valve interrupts a flowing 
system. Assume that a pressure switch controls 
a solenoid valve that closes when system pressure 
drops to a specified value. That is, as pressure 
decays, the pressure switch operates the solenoid 
valve by resetting the contact assembly. 

When the valve closes, a surge is induced which 
rises above the pressure-switch actuation pressure 
and causes the solenoid valve to reopen, Fig. 10. 
As soon as the valve opens, system pressure again 
decays, and the valve closes again. This induces 
another surge, and the whole process repeats until 
the system is shut off. 

A third system characteristic that must be con- 
sidered in pressure-switch selection is pump-flow 
rating versus demand. Assume that the pump is 
driven by a motor controlled by a pressure switch, 
and that demand is almost equal to pump plus ac- 
cumulator capacity. The pressure switch then 
repeatedly starts and stops the motor unless the 
pressure-switch dead band is broad enough to 
allow the pump to over-charge the accumulators 
by a reasonable amount. Another solution, of 
course, is to add accumulator capacity to the 
marginal system. 

The final factor requiring consideration in selec- 
tion of a pressure switch is ambient environment. 
Vibration is probably the most critical factor. If 
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Fig. 9—Pressure vs. time compared for hand-pump 
and piston-pump pressurized systems. Steps on the 
rising portion of the hand-pump system curve, 4, 
represent pauses between pump strokes. In this sys- 
tem, the effective dead band equals the design dead 
band. Dashed line in the piston-pump system, 5, 
represents the effective system pressure. If the sens- 
ing element has a response time equal or faster 
than the pulse rate, contacts actuate at the extremes 
of the pr pulsation sine waves. However, since 
effective system pressure is the average of pressure 
pulsations, the effective dead band is less than the 
design dead band of the pressure switch. 
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Fig. 10—Impulses induced in a fluid system by a 
pressure-switch controlled shut-off valve. Surge il- 
lustrated is of greater magnitude than the pressure- 
switch dead band. If the dead band were larger, 
the rising pressure surge would not reach actuation 
pressure, the valve would remain closed, and the 
surge would dampen out. 
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Contact Pressure 


Believilie Load and 


the pressure switch contains spring-type snap- 
action contacts, then contacts start to chatter when 
contact pressure is less than the g load of vibration. 
One solution to this problem lies in the use of a 
cone-type contact assembly, assuming that existing 
actuation forces permit. 

Another solution leads to the use of a Belleville 
load spring with the contact assembly adjustable so 
that the critical portion of the contact actuation 


Contact pressure ay S088 Bellev’ ie ion . 








fie. eae, 


Belleville 





| 
| 
lood curve 
| 
| 








Deflection of Plunger and 
Belleville Spring 


Fig. t1—Use of Belleville spring to snap the con- 
tacts plunger through its critical-travel range. 
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curve falls within the “snap” portion of the 
Belleville curve, Fig. 11. Such a configuration 
prevents lingering of the contacts in the critical 
portion of their curve and produces a vibration- 
proof pressure switch. 

Another environmental condition requiring con- 
sideration is temperature, since extreme tempera- 
ture changes alter pressure-switch dimensions and 
frictional hysteresis. These factors, in turn, af- 
fect pressure calibration and dead band. When 
ambient temperature varies over a wide range, 
then functional parts of the pressure switch should 
be dimensionally close-coupled. Sliding seals 
should be avoided where possible, as well as other 
elements that may be affected by temperature 
variation. 

For aircraft pressure switches, the effects of 
atmospheric pressure changes accompanying al- 
titude changes must be considered in light of pres- 
sure-switch duty requirements discussed previously. 

If the pressure-switch is not a completely sealed 
unit, then the effects of the natural elements on 
working parts must also be considered. The Bourdon- 
tube pressure switch resists exposure to water, 
dust, and ice better than either the diaphragm or 
piston-type units. 

A final environmental factor in switch selection 
is its explosion excitation potentiality in an explo- 
The safest solution to this problem 
sealed unit. 


sive mixture. 
is a completely 


> Typical Applications 


To illustrate the pressure-switch selection pro- 
two hypothetical systems are presented. 
atic diagram of a simple fluid 
valve, 


cedure, 
Fig. 12a is a schem 
system. It consists of a charged bottle, a 
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an actuator and a pressure switch wired to a signal 
light. The system is considered earth-bound and 
is not subjected to vibration or extreme tempera- 
ture changes. 

If the duty of the pressure switch is simply to 
warn the operator, via *.e signal light, that bottle 
pressure is low, any combination of pressure- 
switch basic parts suffices. Furthermore, the 
contact assembly need not be snap-action, no com- 
pensation for pressure pulsation or surge need be 
applied, no specific dead band is required, and no 
vibration resistance need be provided. For such 
an application, a Bourdon-tube sensing element is 
simplest and no load spring is required. 


Tips and Techniques 


A more complex system, where the valve is 
solenoid-operated under the control of a pressure 
switch is shown in Fig. 12b. The contact assembly 
in this case is preferably of the snap-action type. 
In such an installation, contact movement differ- 
ential should be high enough to provide a dead 
band of greater width than the surge caused by 
the closing valve. 

Similarly, if a piston pump is added to the sys- 
tem, either a wider dead band is required, or the 
Bourdon tube can be replaced by a piston-type 
sensing element that dampens out the effects of 
pump ripple. If such a system is subjected to 
severe vibration, the best sensing element is the 
piston type, and the load spring that gives negli- 
gible contact chatter is the Belleville type. 





Calculating Areas 


The following approximate method for calculat- 
ing irregular areas will give quite accurate results. 
When the area to be calculated is symmetrical 


about a center line, first draw the center line. 
Then measure the heights of four ordinates locat- 
ed as shown in sketch 1. Area, A, is then 

Y; 4 Pa ie Y3 } 


Ast : = V1 


When the area is not symmetrical about a cen- 
ter line, sketch 2, or higher accuracy is required, 
use of eight ordinates is recommended. When 
using eight ordinates as shown, 
fe Piaget ze 4 


+ Ye 
: ie 


A= { 
These equations are for use on any area bound- 
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ed by curves having no breaks in the contour and 
having not more than three maximum or minimum 
points. When these occur, the area should be 
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broken up into separate sections, sketch 3, and 
each section figured separately. 

The maximum error when using four ordinates 
per section is approximately 1.5 per cent. Error 
when using eight ordinates is of course, even less. 
—M. D. KorxutT, Avondale Marine Ways Inc., 
Harvey, La. 


Drawing Knurls 


Cylindrical knurls can be drawn in a pictorial or 
perspective drawing by a simple method that pro- 
duces a pleasing effect. The technique consists of 
using four ‘“vanishing”’ points, O, two on each side 
of the cylindrical surface. The angle, A, should 


SO ee) 


| 


be the angle of knur! desired, usually either 30 or 
45 degrees. Points O are located one diameter, D, 
from the centerline of the part. The radial lines 
from the vanishing points are drawn closer to- 
gether as they approach the sides of the cylinder. 
The spacing can be judged visually to produce a 
pleasing appearance.—M. MIGATZ, Brach Mfg. Co., 
Newark, N. J. 
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Suction Air-Flow System Permits 
Dryer to Double as Vacuum Cleaner 






Unique heating and air-flow de- 
sign principles employed in the 
new Maytag dryer provide uni- 
form drying heat through the 
clothes and, at the same time, 
convection cooling of cabinet. If 
the air-fluff button is pushed, the 
machine not only can fluff such 
items as towels, terry-cloth gar- 
ments, etc., but it can also 
shake and vacuum dust from 
rugs, bedspreads, curtains, etc. 
The air-fluff button cuts off the 
heating element. A suction air- 
flow rate of 150 cfm removes 
dust quickly. The dust material 
is trapped in a disk-shaped, re- 
movable filter mounted at the 
air outlet in the center of the 
revolving drum. 

In operation, a suction fan 
















Heated air 
out 


















Zinc -coated 
steel dru 














pulls room air through slots in 
the rear of the cabinet and 
draws it to the front of the dry- 
er across the complete outside 
surface of the revolving drying 
drum. This moving blanket of 
air insulates drum heat from the 





















Lint and 
dust-filter disk 






cabinet. The warm drum also 
serves to preheat the drying air, 
which enters the front of the 
drum through perforations in a 
shield behind heating coils. 
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Hydraulically Operated Leaf-Spring Clamp 


Carton clamp developed by the Yale and Towne 
Mfg. Co. features a new narrow-arm design which 
permits closer stacking of cartons and better util- 
ization of storage space. The clamp is unique in 
that its articulation is accomplished through the 
deflected-metal construction of the arm. This de- 
sign eliminates the need for bulky articulation ar- 
rangements on the outside of the clamp arm. 
Clamp and clamp pads are made of aluminum. 





The actual clamping surface is rough-top rubber 
bonded to a thin metal sheet which is attached 
to the aluminum pad. This design provides ex- 
cellent pressure distribution on the load. 

Operated hydraulically, the clamp controls are 
normally arranged with three pressure settings for 
handling various types of carton loads. The hy- 
draulic system can be set up for a higher number 
of settings, if this is desired. 
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TV Set Fits in Corner 
and Is Controlled by Sound 


New Motorola console television receiver is de- 
signed to fit close to walls in room corners. Built 
with a 21-in. picture tube, the model 21V1 has a 
completely finished back permitting it to serve also 
as an L-shaped room divider. 

A wireless remote-control device serves to turn 
set on and off, change channels, and control volume. 
Called the Golden Satellite, the remote unit oper- 
ates the receiver by transmitting supersonic sound 
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waves which are electronically generated by a tran- 
sistor-powered magnetostrictive transducer. Prac- 
tical operating distance is 40 ft. 

Tube Sentry design feature eliminates surge of 
starting power to tube filaments and delays ap- 
plication of plate power voltage until tubes are 
sufficiently heated. Special tubes and the Tube 
Sentry feature increase expected tube life four 
times as compared to previous models. 
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Wooden Springs and Rubber Buffers 
Combined in High-Efficiency Vibrator 


Designed with fully controlled amplitude, fre- 
quency and acceleration characteristics, vibrat- 
ing screens made by the Meckum Engineering 
Inc. use Lignostone “springs” to support and 
guide screen case. Lignostone is a material de- 
veloped in Germany and is composed of a com- 
pressed, long-fiber type wood. The wooden 
springs eliminate any weaving or dancing action 
of screen case. 

Highly efficient stopping and reversing of 
screen-case motion is accomplished by several 
pairs of rubber buffer plates, which are mounted 
at right angles to each Lignostone spring. Drive 
power from motor is imparted by straight-line 
amplitude through a loose-coupled eccentric unit 
connecting the drive shaft to the screen case. 
The coupling is designed to prevent return of 
load or vibration to motor bearings. 
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Long, Low Cabinet Silhouette 


Achieved with Cantilever Chassis Design 











By clever control-panel styiing and chassis con- 
struction, the new Bell model 2325 high-fidelity 
amplifier gives the illusion of a unit only 3 in. 
high. Actually the cabinet is 4 in. thick. This 
long, low effect is produced by the long, high-con- 
trast rectangular front-panel elements and an 
overhanging chassis arrangement. 

Overall cabinet height requirements are mini- 
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mized by mounting long power tubes in a nearly 
horizontal position. Tube socket support for power 
tubes is lanced out of chassis to an angle of 75 
deg. Likewise the dial-panel support, which is in- 
tegral with the chassis, is bent to a 75-deg angle. 

Other design features include a push-pull on-off 
switch coupled to the loudness control, and a con- 
tinuous strip of built-in diffused panel lighting. 
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How to select and use 


to obtain low-friction rolling- 


ALL bushings have several advantages over 
B plain sliding bearings. Friction is extremely 

low, binding and chatter is eliminated, and a 
high degree of precision (essentially zero clearance 
or play) can be attained. In addition, the substitu- 
tion of rolling for sliding friction minimizes the 
need for lubrication and solves many of the lubri- 
cation problems usually associated with sliding 
bearings. 

Ball bushings, Fig. 1, are presently available for 
shafts from 1, to 4 in. diameter, with rolling load 
ratings from 13 to 4300 lb per bushing. As these 
size and load ranges indicate, ball bushings are 
used for applications ranging from instruments to 
machine tools, from small electronic equipment to 
processing machinery. 


Mounting Arrangements: A ball bushing installa- 
tion should be designed: (1) to prevent rotation of 
the shaft, and (2) to insure parallelism of shafts 
on which an assembly rides. Typical mounting ar- 
rangements are shown in Fig. 2. 

If the mounted assembly must rotate as well as 
reciprocate, a rotary bearing must be used in com- 


Outer sleeve 
Retainer 


Recirculating balis 


contact linear motion 


bination with the ball bushing. One method, for 
example, is to use a needle bearing with the rollers 
riding directly on the outer housing of the ball 
bushing. Despite the built-in depressions in the 
ball bushing outer housing, the method has proved 
to be an acceptable solution. 

One of the simplest methods of insuring shaft 
parallelism is to end-mount one shaft in blocks 
which can be dimensioned or shimmed up to the 
proper height. At final assembly, the bushing is run 
back and forth, and the blocks are doweled at the 
proper location. 

When shafts are long, bending of the shaft may 
be a problem. In this case, an open type ball bush- 
ing, Fig. 3, can be used, and the shaft supported. 
In this bushing, one or more ball circuits are re- 
moved. The bearing is adjustable to provide no- 
clearance fits in the same fashion as the adjustable 
ball bushing discussed later. 


Accuracy and Fits: The most important precau- 
tion in installing ball bushings is the avoidance of 
an interference fit between the shaft and the work- 
ing bore (inside diameter) of the bearing. This 


Fig. 1—Basic working parts of the Thomson ball 
bushing. Designed for linear motion only, the 
ball bushing contains three or more “loops” or 
complete circuits of balls. Balls in one portion of 
the circuit carry the load between the outer sleeve 
and the shaft. A retainer recirculates the balls to 
their starting points. The complete assembly has 
no loose parts, and the ball bushing can be re- 
= moved as a unit from the shaft. 


Shaft 


p— Load carrying balls —= 


Recirculating balls in 
clearance 
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Fig. 2—Methods of mounting linear ball bushings. 
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Parallel Shafts with justment: One : 
shaft is haw by fom sctews in over- Long and Short Shafts: Two ball bushings on the 
sized holes. Adjustment can take out carriage ride on a long fixed shaft; a third fixed 
play due to diametral clearance between bushing rides a parellel shaft mounted on the 
shaft and bearings, as well as correcting carriage. 
shaft alignment. Alternate arrangement 
is to fix the ends of both shafts and 
flexibly mount the odd bushing in a ring 
of soft material. 


Single Shaft with Torque Rollers: Single or double 
rollers ride on a guide rail to prevent rotation. For 
relatively short strokes, linkages can also be used to 
prevent rotation. 





Spring-Loaded Bushing: A 
floating ball bushing can be 
spring loaded to take out 
See | ) play. Spring force should 
Floating Shaft: Where load is in one direction, one shaft 4 be well in excess of maxi- 
can float on rollers riding on hardened pads. Shafts mum loed on the bearing 
are self-aligning in one plane, but pads must be dimen- but no more than the rolling 
sioned or shimmed to assure parallelism in the other | load rating of the ball bush- 


plane. ing. 
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Tilting Work Table on Band Saw 


Ball bushings are used on the DoALL model 
26-3 Contourmatic band machine to pro- 


quate weight capacity for most sawing ap- 
plications, (2) almost frictionless operation for 


power feeding or hand-controlled contour 
sawing, and (3) elimination of long ways. 
Note that considerable unbalanced overhang 
load occurs at maximum stroke, and that 
bearing loads vary considerably throughout 
the stroke—both conditions being satisfac- 
torily met by wide-spacing the ball bushings. 


vide flexibility of operation and easy move- 
ment of the hydraulically controlled work 
table. Four ball bushings on a tiltable trun- 
nion mount provide support for the work 
table guide rods. The assembly method has 
several advantages: (1) low cost with ade- 


Aircraft Accelerometer 


Extremely low friction of a ‘%4-in. bore ball 
bushing is responsible for the sensitivity of 
the Bourns Laboratories 602A accelerometer. 
The instrument consists of an air-damped 
spring-mass system, with the mass mounted 
on a guide rod with the ball bushing. Meas- 
uring acceleration in aircraft and missiles, 
the instrument also requires minimum play 
in the bushing assembly. 


Boll bushing \ 
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can be caused by using a shaft having too large 
a diameter or by reducing the working bore by too 
tight a press or clamp fit. Misalignment will also 
produce the same effect. 

Ball bushings may be retained in the housing 
hole by a press fit or a push fit in combination 
with several retaining means suggested in Fig. 4. 
If seals are used in the installation, a push-fit 
ball bushing can be retained by the press fit of 
the seal unit. 

A press fit is perhaps the simplest way to retain 
a ball bushing, but care must be exercised to avoid 
too tight a press, as this could reduce the working 
bore of the bearing with resulting damage to the 
shaft or ball bushing. A light press should be used. 

In clamp fit instailations, such as suggested in 
Fig. 4, care must also be exercised to avoid exces- 
sive tightening of the clamp bolts. This too can 
reduce the working bore with possible damage to 




















me we 


Adjusting screw C-type snap rR Noms Adjusting screw 





Stud type Mount Pillor Type Mount 
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Gib Type Mount V-Groove Mount 





Fig. 3—Open ball ing, with typical shaft 
mounting pals ian. Aa oi bush- 
ing and shaft is adjustable, a feature which per- 
mits zero-clearance fits. 
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the bearing or shafts. 

Two ball bushings are usually used in tandem 
unless the cocking loads are very light or shaft 
alignment is otherwise maintained. If a close-fit 
shaft is used or the bearings are expected to carry 
an appreciable load, the alignment of the two ball 
bushings is very important. To insure this, the 
mounting holes should be bored straight, after 
all other machine work on the housing is finished. 

For conventional rotary ball bearings, perpen- 
dicularity of the mounting shoulder to the shaft 
axis is important to prevent cocking of the bearing. 
With ball bushings, by contrast, parallelism and 
concentricity of the mounting holes with the shaft 
axis are the critical factors. The mounting shoulder 
acts only as a stop. 

In most installations where extreme precision is 
required, a line-to-line fit is desirable (indicated 
by the ability to rotate the shaft with light finger 
pressure). One method of obtaining precision is to 
push-fit the bearing into the housing, then selec- 
tively assemble the shaft with an interference fit 
of no more than 0.0001-in. per in. of bore diameter. 
The bushing must be gaged after assembly into 
the housing. 

A second, and preferable, method of obtaining 
‘no play” installations is to use an adjustable- 
diameter ball bushing, Fig. 5. This type of ball 
































Table 1—Dimensions and Load Ratings 





Precision Series* Commercial Grade Adj. Diam*+ Open Typet 
Bore Ball oD Length Rated Load Bore Rated Load Bore Slot Ball Slot 
Diam Circuits Static Rolling Tol. Static Rolling Tol. Width Circuits Width 
(in.) (No. ) (in.) (in.) (ib) (ib) (in.) (ib) (Ib) (in.) (in.) (No.) (in.) 





0.2500 3 0.5000 0 750 22 3 0.0005 19 11 + 0.002 
0.3750 6250 0.875 é : 0.0005 33 + 0.002 
0.5000 S750 1.25 72 0.6005 } 3¢ + 0.002 
0.7500 5 2500 32 0.0005 < 95 + 0.002 
1.0000 § 5625 2.250 262 0.0005 222 y + 0.002 
1.5000 2.375 3.000 695 535 0.0006 
2.0000 3.000 000 1100 850 0.0008 
2.5000 5 3.750 5.000 1710 1380 0.0010 
3.0000 } 4.500 6.000 2460 2000 0.0012 


4.0000 6 6.000 8.000 4760 4300 0.0020 \%y 





Static load ratings based on shaft hardness of Rockwell C 60. Rolling load ratings based on travel life of 2 million in 
*A high-precision series with closer tolerances on bore, and close concentricity tolerances, is also available. 
Load ratings same as precision series. 





bushing can be adjusted to zero clearance after 
the shaft is in place. 

For extreme location accuracy, the “high spot 
of eccentricity” of each bearing can be marked 
by the manufacturer. This permits alignment of 
high spots on assembly and insures parallelism 
of shaft centerlines. 


Load Calculations: Static and rolling load capaci- 
ties of ball bushings are given in Table 1. Both 
sets of figures are based on a minimum shaft hard- 
ness of Rockwell C 60, and the rolling load rating 
is established for a travel life of 2 million in. 

If shaft hardness is lower than Rockwell C 60, 
the load capacity rating must be multiplied by a 
correction factor, Fig. 6, to account for the reduced 
load capacity. Similarly, to obtain a travel life more 
than 2 million in., the load capacities must be 
multiplied by a correction factor from Fig. 7. 

The load ratings in Table 1 are based on the 
“worst” loading conditions. They are, therefore, 
conservative. When the load does not vary in di- 
rection of application, and when the bushing can 
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Retention plote~/ \ Fig. 6—Shaft hardness effects on load-carrying 


Locate slot in ball bushing 90°from slot in 


Fig. 5—Adjustable-diameter ball bushing, with 
mounting arrangements to provide for 
adjustment to take up clearance. 


capacity of the ball bushing. Load rating from Table 
1 must be multiplied by the correction factor 
shown. In practice, shaft hardness below Rockwell 
55 C is used only under light load, when expected 
travel life is low, or grooving of the shaft (with 
resultant loose fit) can be tolerated. 
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be established in a fixed angular orientation with 
respect to the load, the load ratings can be in- 
creased. This requires, of course, that each bushing 
be installed and maintained in a definite angular 
position, Fig. 8. The load correction factors shown 
can then be used. 

EXAMPLE: Three ball bushings are to be used to 
support a carriage on two parallel shafts. Carriage 
weight of 60 lb is equally distributed on the bush- 
ings. The carriage reciprocates on the shafts 
through a stroke of 2 in. at 300 cycles per minute. 
Design of the machine is based on an operating 
life of 3000 hr; shafts are hardened to Rockwell 
C 55 min. 

Load capacity required per bushing is 60/3 = 20 
lb. Required travel life is (2 « 2) (300) (60) (3000) 

216 million in. Dividing by the load correction 
factors from Figs. 6 and 7 gives 20/(0.21 x 0.76) 

125 lb, the required rolling load rating. 

This application would require a bushing for a 
1 in. diam shaft, Table 1. If however, the load is 
constant in direction, and each bushing can be in- 
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LINEAR BALL BUSHINGS 





stalled so that the load is supported equally on 
two ball circuits, Fig. 8, a smaller bearing might 
do. Both the 1 in. and 0.75-in. bore bearings con- 
tain five ball circuits. Using the orientation load 
correction factor from Fig. 8 gives 125/1.463 = 
85 lb. Under these conditions, the 0.75-in. bore 
bushing would be satisfactory. If tolerances permit, 
a commercial grade bearing could also be used. 

Ball bushing load-capacity ratings are based on 
the amount of travel which may be expected be- 
fore shaft wear occurs. If provision can be made 
for rotation of the shaft to bring new bearing 
surfaces into play, a longer life will result. The 
shafts should be rotated with all load removed. 

If soft shafts are used under moderate or high 
load conditions, the balls will form a groove along 
the working length. As a result, fit will be loose, 
but operation of the bearing will not be affected 
within reasonable depth limits. 

For most moderate and high load applications 


50 70 100 200 


Travel Life (I million in.) 


Fig. 7—Correction factor for travel life of bearing. Load ratings are 
based on a travel life of 2 million in. and must be multiplied by 
the correction factor if longer life is needed. 





Gaging Instrument 


Air - O - Limit 
uses two. ball 


Special 
gage 

bushings to support a 
slide. The Pratt & Whit- 
ney gaging _ fixture 
checks bores of refriger- 
ator compressor hous- 
ings for average diam- 
eter at several points 
along the length of the 
wall. The part is lo- 
cated from its OD on 
the slide, which also 
serves as a method of 
sliding the part on and 
off the gaging plug. 
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High and Low-Temperature Tester 


Two ball bushings are used by Scott Testers 
Inc. on their model L-8 tester for rubber. 
Featuring a long stroke and quick return, 
the unit has a test chamber in which the 
sample is tensioned in air maintained at a 
control temperature between — 70 F and 550 
F by circulation through a separate condi- 


To provide minimum drag in lo- 
cating a workpiece, the Wales- 
Strippit Positive Duplicator uses 
eight ball bushings in the work- 
piece carriage. The fabricating 
press is designed to punch any 
pattern of holes in printed-cir- 
cuit boards. Location of the 
holes is determined by a stylus 
depressed into a hole in a tem- 
plate clamped to the Duplica- 
tor table. Workpiece is attached 
to the carriage and is moved 
along with the stylus. Accuracy 
between holes is held to 0.005- 
in. over the 15 by 25-in. ca- 
pacity of the setup. 


tioning unit. The ball bushings provide free 
motion of a slide arm carrying the lower 
specimen clamp. When a flat platen recorder 
is installed, a ball bushing is used in the pen 
carriage which carries either a fountain pen 
or sparking point to draw the stress-strain 
diagram. 


Return chain 


Clamp rod 


/pper 
specimen 
clamp 


Bal 
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Duplicating Press 
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where maximum life is desired, shafts having hard- 
nesses of Rockwell C 55 to 60 are normally recom- 
mended. 


Coefficient of Friction: As might be expected for 
a linear ball bearing, coefficient of friction of ball 
bushings is quite lJow—ranging from 0.002 to 0.008. 

From a practical standpoint, this low coefficient 
of friction is small enough to be ignored in most 
applications. Where minimum friction coefficient is 
critical, factors such as bushing size and loading, 
accuracy of mounting, cleanliness, and type of lu- 
brication must be considered rather carefully. 


Materials: In the precision series, balls are made 
of chrome steel, outer sleeve is 52100 bearing steel, 
retainers are C1020 steel, and end rings are B1113 
steel. Stainless-steel versions of these bearings are 
available with Type 440 balls and sleeves, and 
18-8 stainless retainers and end rings. The com- 
mercial grade bearing has C1010 steel balls, a 
C1020 sleeve and retainers, and B1113 end rings. 


Seals and Lubricants: In most applications, seals 
or dust boots are not necessary, and may actually 
be undesirable if friction must be extremely low. 
However, for applications where an unusual amount 


e 
-o 


6- circuit 


Fig. 8—Load-correction factor for bushing po- 
sitioning. Increased load — can be at- 
tained if bearing can be installed and held in 
the specified itions with res to a con- 
salah dleatibedl todd ee 
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of dust or dirt is present and must be excluded, 
the sealing arrangements shown in Fig. 9 have 
proved to be satisfactory. A press-fit seal can often 
be used on one or both ends to secure a push-fit 
ball bushing. 

Since ball bushings operate on the principle of 
a rolling ball, they require much less lubrication 
than sleeve bearings. In some lightly loaded low- 
speed applications, ball bushings have been used 
without any lubrication whatsoever in atmospheres 
where corrosion is not a problem. For most ap- 
plications, however, a lubricant is recommended 
to prevent rusting of the highly polished bearing 
surfaces and to minimize wear. 

Oil is preferred for applications involving high 
speed and minimum friction. A light grease has 
the advantage of better surface adhesion and, there- 
fore, affords longer bearing protection. The nu- 
merous pockets in the bearing retainer hold a liber- 
al initial supply of grease. 

Conventional oil or grease seals may be used to 
minimize loss of lubricant. 


Fig. 9—Sealing methods. 
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Standard Seal: Synthetic-rubber seal with OD’s to 
match standard ball bushings. Seals press-fit into 
hole bored to receive a push-fit ball bushing. 
Spring-loaded seals are used for shaft sizes 11/2 in 
or over. 





























Felt or Leather Washers: Retained by a press-fit 
ring, felt or leather washers protect against normal 
atmospheric dust and cause little friction. Wash- 
ers are reasonable in cost, but will not hold lubri- 
cant over long periods of high-speed operation. 
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Dust Boots: Pleated or bellows type boots do not 
seriously affect linear friction. Molded synthetic 
type is shown at left, sewn cloth or leather at 
right. Cloth sock sewn over light wire coil spring 
is effective on long strokes. Venting of boot may 
be necessary if speeds are high. 





Mechanics of Vehicles—7 


in preceding articles of this series, are essen- 

tial factors in performance and stability cal- 
culations. Certain static vehicle characteristics, 
fixed principally by the weight distribution of the 
vehicle (loaded and unloaded), are also significant 
to the vehicle designer. In this article, analytical 
and experimental methods for finding vehicle cen- 
ters of gravity in the longitudinal, transverse and 
vertical directions are described. 


i NORCES that act on a moving vehicle, reviewed 


> How to Find the CG 


The relationship between static axle reactions 
and cg position is revealed by consideration of 
Fig. 49. Axle reactions W, and W,. are obtained by 
writing the moment-equilibrium equations for the 
ground-contact points: 


Ww, L,. cos 6 H sin (+6) (92.1) 


Wo 5 
L J 


*Now Researct ingineer Phillips Petroleun 


Co., Bartlesville, Okl 


Fig. 49—Relationship between static axle reactions and 
position of the center of gravity. The downhill axle car- 
ries the greater load because of the raised cg. 
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wf | 
Ww - a L; cos 6 H sin (+@) 
L ' J 


W cos 6 = W, + W, 


(91.2) 


(91.3) 


In these equations, it is assumed that the longi- 
tudinal and horizontal co-ordinates (L,, L, and H) 
of the center of gravity are known. The downhill 
axle carries the greater load because of the raised 
position of the cg. However, the sum of both axle 
reactions equals the normal weight component. 
Positive sign for angle @ is arbitrarily taken for 
an uphill slope. 


Longitudinal and Transverse CG Location: Posi- 
tion of the center of gravity in the longitudinal di- 
rection can be found by weighing the vehicle, Fig. 
50a. With one axle of the vehicle on a scale at a 
time, the other supported on firm ground, front 
and rear axle weights, W, and W,., can be obtained. 
The longitudinal position of the cg is calculated 
from the two relations 


Nomenclature 





Height of center of gravity, ft 
Height of cg of load, ft 
= Mass moment of inertia around cg of body, 
lb-ft-sec? 
Mass moment of inertia around oscillation 
point, lb-ft-sec? 
Wheelbase, ft 
Distance between front axle and cg of 
vehicle, ft 
- Load action arm, ft 
- Distance between rear axle and cg of vehi- 
cle, ft 
- Load, lb 
- Front-tire radius, ft 
- Rear-tire radius, ft 
- Wheel tread, ft 
» = Distances determining lateral cg position 
in relation to vehicle tread, ft 
- Oscillation time, sec 
- Vehicle weight, Ib 
= Front-axle-weight (static), lb 
W, = Rear-axle weight (static), lb 
W,, W2 = Static weight on the left and right-side 
wheels, Ib 
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Center of Gravity 


¢ static axle reactions 

° side-tilting 

* weighing with elevated axle 
¢ <ehicle pendulum 


LW, 
WwW 
LW; 
Ww 


(92) 


Addition of co-ordinates L, and L, should give 
wheelbase L, affording a check on the accuracy of 
the measurements. 

The transverse position of the center of gravity 
can be assumed to lie on the axis of symmetry 
of the vehicle only when vehicle weight is uni- 
formly distributed on each side of the longitudinal 
axis. For accurate results, or on vehicles with 
asymmetrical weight distribution, the transverse 
position of the center of gravity can be determined 
by a method similar to that described. In this case, 
weights of the right and left-side wheels (W, and 
W.) are found by weighing, Fig. 50b, and the co- 
ordinates of the transverse center of gravity loca- 
tion are determined from 


SW, 

Ww 

SW, 

Ww 

As a check, again 8S; + 8S» 











Height of CG: Determination of the vertical posi- 
tion of the center of gravity, distance H in Fig. 51, 
is more difficult. Following are the principal meth- 
ods: (1) Side tilting, (2) Weighing with one axle 
elevated, and (3) The pendulum method. 

SIDE TILTING: The vehicle is tilted sideways (Fig. 
51) and the angle of inclination @ is measured 
when the vehicle balances. By inspection of the 
geometry of the tilted vehicle, 

8; 
H r+ (94) 

tan B 
This method presupposes a round tire cross section 
(point contact with the ground) and assumes an 
exact knowledge of S,, the lateral position of the 
center of gravity. Accuracy of this method is high- 
ly questionable, since not all of these conditions 
are fulfilled in the usual case. Also, the necessary 
angular measurement may offer a problem. To 
create the best possible experimental conditions, 
high tire-inflation pressure should be used, and 
springs should be locked in position to prevent 
uneven deflection. Unavoidable tire distortion will, 
in any case, give uncontrollable errors. If higher 
than normal working tire pressure is used, correc- 
tion for the effective tire radius should be made 
in the final result. This method of fixing cg loca- 
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Fig. 50—Weighing front 
and rear axles one at a 
time, a, gives the longi- 


cg 








tudinal position of the 
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cg. Where the cg is not 
on the longitudinal axis 
of symmetry, 4,  right- 
side and left-side wheels 
can be weighed to fix 
the transverse position 
of the cg. 


WUlishhtldd UhsMhhs 
W, 

















August 22, 1957 








Fig. 5i—By tilting the vehicle to one side until 
it balances, vertical height of the cg can be cal- 
culated from a measurement of tilt 8. This 
method of locating the cg requires that front and 
rear wheels have the same tread. 


tion is limited to vehicles with front and rear tires 
in line. Other wheel arrangements do not have 
the tilt axis parallel to the axis of symmetry of the 
vehicle, a condition which is necessary for use of 
the method. 

WEIGHING WITH ONE AXLE ELEVATED: This meth- 
od requires measurement of the weight of one axle; 
the other axle is raised to arbitrary height, n, Fig. 
52. Actual height of the axle elevation is unim- 
portant. The angle of tilt must be measured ac- 
curately, usually by determining one or both longi- 
tudinal distances L’ and n. Springs should be locked 
in normal position, and the location of the center 
of gravity in the longitudinal direction (distance 
L,) must be known. In elevating the axle, care 
should be taken that the hoist does not touch any 
part of the vehicle except the axle, since addi- 
tional moments might be introduced that would 
disturb the results. 

This method can be used irrespective of the 
wheel arrangement on the vehicle, for example, 
on three-wheel vehicles and with unequal tire di- 
ameters. Results can be obtained by the graphical 
or analytical methods described in the following. 

Graphical Method: In many applications, a simple 
graphical method gives H quickly and with suf- 
ficient accuracy. Measuring the height of eleva- 
tion n, and obtaining the corresponding weight of 
the lower axle, W, (Fig. 52), distance L,’ can be 
calculated from the expression 


L 
where N 
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This establishes a vertical line which crosses 
the known longitudinal position of the center of 
gravity and determines the cg position in the hori- 
zontal direction. Height H is next scaled from the 
layout, giving sufficient accuracy for the usual 
performance calculation. 

Analytical Method: Evaluation of the vertical 
position of the cg for the difficult case of unequal 
front and rear tire diameters, Fig. 53, is illustrated 
by the following development. 

Let the difference in loaded effective tire radii 
on rear and front axles be designated by Ar, where 
Ar r, r} (96) 
and r, and r, are radii of front and rear wheels. 
By inspection (Fig. 53), 

L,’ = L, cos B + hsin B 
L’ x cos B (L Ar tan £) cos B (97) 


Dividing both equations by cos 8 and substituting 
L,’ and L’ into Equation 95, it follows that 


W, L W,' Ar tan B WL, + Wh tan B (98) 
For easier calculation, L, can be eliminated by sub- 
stituting 
WL, WwW, L (99) 
from Equation 92. Height of the cg above the 
rear axle center is then 
L(W,' — W;) 
W tan B Ww 


W;, Ar 
- (100) 


Angle @ cannot be measured directly and will be 
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Fig. 52—Height of 
weighing one axle wi 


bitrary height 2. With itudi 
known, L,’ is calculated from Equation 
lows two lines to be drawn that intersect 
cle cg. Height H can be scaled from 
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calculated from 2 
angles are 


y, Where the component 


N 
L’ 


tan a 


Ar 


tan y (101) 


Consequently, 


? tan a tan y 
tan B tan (a - - 
1 + tana tan y 


LN ArL’' 
LL’ + ArN 
Finally, for the cg height above the ground, 
L(LL’ + ArN) 
(LN ArL’) 
Arw,’ 
Ww Ww 


(103) 


To limit length measurements in the elevated posi- 
tion to n only, L’ can be eliminated by use of the 
relation 


(Ar)? (104) 


Only the following measurements are then neces- 
sary: W, Weight of the front axle with vehicle 
on level ground, W,’ Weight of the front axle 




















Ww,’ 





Fig. 53—When front and rear wheels have different 
diameters, height of the cg can be determined from 
tions 100 and 103. Measurements are 


Wy; (3) Height of rear axle, m. 
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with rear axle elevated, and n Height of eleva- 
tion of the rear-axle center. 

For vehicles with equal tire radii on front and 
rear axles, Equation 103 is simplified, since Ar 
0 and j 0, giving 


(Wy W,)L VL N2 
WN 

Calculation of the height of the center of gravity 
by this method requires no special equipment, and 
accuracy is superior to the side-tilting method. 
It is recommended, however, that several calcula- 
tions be made at different heights of rear-axle 
elevation and with front and rear axles alternately 
raised. 

PENDULUM METHOD: This method of finding 
vertical cg position is based on the physical law 
that determines the oscillation period of a com- 
pound pendulum as a function of the center of 
gravity position of the swinging mass. The meas- 
uring arrangement consists of two pendulum struc- 
tures of lengths hy and h,, carefully suspended 
on knife edges, Fig. 54. Location of the pendulum 
centers of gravity (unloaded) and their oscillation 
times are known. The vehicle is placed, successively, 
on both long and the short pendulums, and the 
oscillation times of the combined systems are 
measured. Height of the center of gravity is then 
calculated from oscillation times. 

Described in detail in Reference 40, derivation 
of the expression for H, the vertical position of 


H rs (105) 











Ay 


v=vehicle cg (alone) 
$=swing cg (alone) 
Sv=zvehicle- swing cg (combination) 
































Fig. 54—Determination of center-of-gravity height 
by the pendulum method. Two ‘ struc- 
tures (heights , and b,) are used, and oscil- 
lation time of each is measured with the vehicle 
on the pula, With all other data 
known, cg height can be 
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the vehicle cg, is not given here. Form of the 
equation, where cap and lower-case subscripts re- 
fer to the long and short swings, is 

1 


H 


W,(T gy? Tn”) 872 m, (hg 


[W, L,(T.2 — Ty?) — Wg Lg (Ts? 


W, (Tsp? hs — Typ? hs) — 472 m, (hg? — h,2)] (106) 
Containing, for the most part, known swing and 
vehicle constants, Equation 106 requires only the 
measurement of 7,,, and 7 x,,, which are the oscilla- 
tion times of the short and long pendulums, re- 
spectively, with the vehicle in place. 

For extreme accuracy in measurement, the buoy- 
ancy of the vehicle in the air and the increase of 
mass due to the entrapped air volume should be 
taken into consideration. Buoyancy of the swing 
structure is considered negligible. 

From this brief description, it is seen that the 
pendulum method requires quite elaborate equip- 
ment and therefore finds use only in well equipped 
laboratories. Accuracy claimed is within +1 per 
cent, which is the highest of all methods. 


Center of Gravity of a Loaded Vehicle: For prac- 
tical reasons, the center of gravity of a vehicle 
is often determined in the empty condition. Per- 
formance calculations, however, usually require the 
cg position to be known in the loaded state. For 
vehicles, which operate under changing loads, both 
conditions are of importance: the minimum traction 
and braking performance will be realized with ve- 











hicle empty, while other performance and stability 
calculations will use the loaded-vehicle data. 

Center of gravity of the load can usually be cal- 
culated without difficulty. Designating the posi- 
tion of the center of gravity of any load Q, as 
positioned on the vehicle with co-ordinates L,, H, 
and 8,, Fig. 55, the location of the loaded-vehicle 
cg can be calculated from 


WL, + 2QL, 


(107) 


Starred values designate the cg co-ordinates of 
the loaded vehicle. 

Knowledge of vehicle cg position leads to an 
evaluation of static and dynamic stability against 
tipping. Discussed in the next article of this series, 
the problem is particularly important on a vehicle 
that is designed to carry a load outside of its 
wheelbase. Fork lift trucks, front-end loaders, 
scoops and cranes are typical examples. 
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They Say... 


“Perhaps, we will find part of our answer (to the 
shortage of technicians) through the increasing use 
of time-saving technical equipment such as the 
electronic computers we already are using in our 
organization on an ever-increasing scale .. . But I 
believe industry still does not have sufficient in- 
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formation collected on the formal training of tech- 
nicians; who they are, how they could be trained 
better and in larger numbers. It might be advan- 
tageous for industry to join with appropriate local 
societies in broad studies which would serve to 
bring the problem into sharper focus.”—JOHN L. 
YOUNG, vice president engineering, United States 
Steel Co., Pittsburgh. 
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Designer’s Guide for 


INVESTMENT CASTINGS 


The dividing line between practical tolerances and precision that can 
be produced only at excessive cost is drawn by this article, based 
upon a chapter from Investment Casting Engineering and Design 
Manval, just published by the Investment Casting Institute. 


RINCIPAL advantages of investment castings 
are in producing parts requiring (1) close di- 
mensional tolerances; (2) precise specification 
of surface finish; (3) intricate shapes and internal 
passages; and (4) high-temperature or difficult-to- 
machine alloys. Very precise parts can be pro- 
duced. However, from the standpoint of economy, 
any design should be reviewed to determine if all 
specifications called for are actually necessary. 
Surface Finish: As-cast surface finish depends 
largely upon the material. Values given are typi- 
cal. The maximum allowable rms reading should 
be indicated and lower readings accepted. 


Surface Finish 


Material As-Cast Finish 


microinches 

Magnesium alloy 60 100 

Aluminum allo} 60 100 

AMS 4640 bronze 60 100 

Beryllium copper 60 

100-series stainless steel 100. 

300-series stainless teel 90. 

Cobalt-chrome allo 80 

Carbon steel 90 

Dimensional Tolerances: Functional tolerances 
vary with part size and shape. For special re- 
cuirements on small parts, closer tolerances can 
be held: 0.003-in. for dimensions to 14-in. and 

0.004-in. for dimensions 14 to %-in. However, 
such tolerances should not be used unless absolutely 
necessary due to high costs. Nonfunctional toler- 
ances should he specified where possible. 

Because of difficulty of inspecting small radii on 
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a production basis, 1/64-in. min tolerance should 
be allowed. For larger radii use +1/64-in. per 2 
in. of radius. When vital, +0.005-in. is held. 


Dimensional Tolerances 


Dimension Tolerance 


Functional 
Up to 1 
1 and over 

General 


Straightness—Solid Bar 


As Cast Corrected 


+0.010 + 0.005 
+0.010 

0) 0.010 
0.015 


Flatness 


Length As Cast Corrected 


Ip to 1 + 0.008 0.004 

1 to 2 0.016 0.006 

2 sf + 0.030 + 0.010 

4 to 6 + 0.045 0.015 

Straightness is a function of mechanical straight- 
ening and can vary to any degree desired. Tol- 
erances given are practical production limits for 
a typical round shaft. Length is usually the de- 
termining factor for straightness, with diameter 
having little effect. Like straightness, flatness 
depends almost entirely upon part length, and can 
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be corrected mechanically. Tolerances are for 
“bow” only, not local surface irregularities. 


Concentricity: _ When wall thickness is suffi- 
ciently thin to allow movement of material during 
mechanical straightening, tubular concentricity 
can be controlled mechanically. Small diameters 
with a heavy wall are almost impossible to correct. 
As the OD increases, the part becomes more work- 
able, even with a heavy wall. Concentricity be- 
tween external cylindrical surfaces is a function 
of straightness and roundness, and these toler- 
ances should be used. 


Tubular Concentricity 
OD ID ~—__ As Cast Corrected 
(in. ) (in. ) (in.) (in. ) 


% me wen ene eee + 0.004 
TURE CC Te TET +0.005 

% .- aye ‘ + 0.008 

‘ +0.010 


+-0.004 

+ 0.005 

+ 0.005 

+ 0.008 
Roundness: For solid bars, as-cast roundness 

is affected by normal shrinkage variations within 

the metal. Corrections must be made by machin- 

ing. For larger tubing, out-of-round can be cor- 

rected. Wall thickness is the controlling factor. 


Roundness Tolerances 





Tube OD Tube OD Tube ID 
As Cast Corrected As Cast 
(in.) (in.) (in.) (in.) 


Diameter SolidBar 





- +0.006 
+ 0.008 
+0.010 
+0.015 
+ 0.020 


+ 0.005 
+ 0.006 
+ 0.008 
+0.010 


: + 0.005 

. +0.008 

. +0.012 

+0.015 

Angular Surfaces: Angular tolerances vary with 

nature of the part. For some parts, corrective 

operations can be made without machining or other 

nonfoundry operations. Long, narrow parts are 

subject to warpage and frequently require cor- 
rection to achieve close tolerances. 











As cast + |/2deg 
+ 


Corrected 1/2 deg 








| /2deg 


As cast = 
Corrected + I/2deg 


X 

















As cast + 2deg 
= 


Corrected I deg 














Holes: Blind holes require cores that are sup- 
ported at one end only. Through holes permit 
closer dimensional control and smaller-diameter 
holes. Core draft is not needed up to 11 in. diam; 
then 15 minutes of angle per side is used. 


Minimum Hole Diameters 
Blind Through 
qin.) (in. ) 


] 


3 

4 
a 
My 
% 


1 
1 


sé 


1 
1 


NNR ee 


- 


Wall Thickness: Length, cross-section of part, 
and flowability factor of material all influence 
minimum wall thickness. 


Minimum Wall Thickness 
1% by 1 in, Tube 


Min Wall 
(in.) 


Material 


ee ee err er eer re. 
Aluminum alloy : re 
Beryllium copper Lig maid Coe DOR ROC CASK hee Ean 

AMS 4640 bronze ...........-++. 

400-series stainless steel ...... 

300-series stainless steel ...... 

Cobalt-chrome alloy ...... 

Carbon steel 


Steel Tubing Minimum Wall 
Length ” es a ; 7 a é 
(in.) (in.) (in. ) 





Ak ae Sena nn Peer 0.030 
Boo ee ee oes ROAR Co 0.040 
Mi re, ate NS Bees Maenie Mae 0.050 
Dae cashelce ina os MTS Set hic CRO 0.060 
RIE eS: vein COE ty ae 0.060 
ie iccce oe raee Te On Pee 0.060 
AS AE ES = ieipalgs Feae ota 0.060 
PO ce oy ea ae a hee. reece ae 0.060 


1 
1 
1 


Hole Position: Tolerances for determining true 
positioning of holes, or bosses, varies with the 
reference diameter of the hole locations, when the 
holes are in a circle. For pairs of holes, the 
spacing tolerance depends on shape of part. 


Position of Holes or Bosses 





Reference Diameter Tolerance 
(in.) (in. ) 





Us to 1 i. 


\% 


.. +0.009 
.. +0.010 
. +0.015 

. +0.025 
-.. +0.040 
. +0.050 


COmaUNnNnNe 


_ 


Tapered or Angular Holes: For any hole up to 
11% in. deep, a tolerance of +30 minutes is required. 
In deeper holes, a 45-minute tolerance is desirable. 
Tolerances for angular cored holes are affected 
more by length of hole than degree of angle. 
Holes up to 1-in. deep require +30 minutes. Holes 
over 1-in. deep should be given 45 minutes. 


Curved Passages: Size of opening and radius of 
curve for passageway take a different set of tol- 
erances. Generally, rectangular holes require a 
larger tolerance span than do round holes. To 
determine proper tolerances for rectangular holes, 
the standard nonfunctional tolerance should be ap- 
plied to the dimensions of the hole. 








Y ie 





\/2-in. £0005 
~“ a 3/4 +0005 
1  +0,008 

11/2 +0.010 
2 +0.014 
21/72 +0016 
3 +0018 














The complete manual can be purchased from 
the Investment Casting Institute, 27 E. Monroe St., 
Chicago 3, Il1].—$5.00 per copy. 
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Displacement Factors for 


Modified-Trapezoid 


By VIKTORAS BILAISIS 


Senior Design and Development Engineer 
Solo Cup Co., Chicago 


S THE speeds of machines increase, proper 
A cam profiles with the best dynamic char- 

acteristics become more important. Para- 
bolic cam profiles produce the lowest possible ac- 
celeration. In fast-moving cam systems, not only 
the acceleration, but also the rate of change of ac- 
celeration, or “jerk,” is important. In this respect, 
parabolic cams have a poor characteristic—infinite 
jerk. At high speeds, the effect of this character- 
istic is the rapid deterioration of cam and cam- 
follower surfaces at acceleration changeover points. 
These points are at the start, the finish, and the 
middle of the rise or fall of dwell-rise-dwell appli- 
cations. 

On the other hand, cycloidal cam profiles have a 
low rate of acceleration change, but a 56.5 per 
cent higher peak acceleration and deceleration. 
Since force is directly proportional to acceleration 
(F = ma), this profile produces high forces on 
followers and linkages. As Neklutin* has pointed 
out, combining these two mathematical curves pro- 
duces a good cam profile with respect to accelera- 
tion and jerk. 

Since the modified trapezoid profile, Fig. 1, con- 
sists of more than one mathematical curve, it can- 
not be represented by a continuous function. Equa- 
tions for motion change from point to point. They 
are indicated in Table 1. 


*C. N. Neklutin—‘‘Designing Cams,’’ MACHINE DESIGN, Vol. 24 
No. 6, June, 1952, Pages 143 to 160 


Nomenclature 





Follower acceleration 
Total rise of follower 
Cam speed, rpm 
- Follower velocity 
Follower displacement 
Angular displacement of cam for total 
follower rise H 
- Angular displacement of cam 
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Fig. 1—Displacement, velocity, and acceleration plots 
for modified-trapezoid profile. Rotation and inter- 
val notations at top provide keys to equations of 
Table 1 and point values in Table 2. 
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CAM PROFILES 





Table 2—Displacement Factors for Modified-Trapezoid Profile 





6’ y’ 6’ y’ 8’ 





0°) 0.000 


0.000 61 0.108 0.899 
0.000 62 0.112 0.903 
0.000 63 0.117 0.907 
0.000 64 0.121 0.911 
0.000 65 0.126 : ‘ 0.915 


0.000 66 0.131 0.918 
0.000 ¢ 67 0.135 0.922 
0.000 68 0.140 0.926 
0.000 69 0.145 0.929 
0.000 7 0.150 0.932 


0.000 71 0.155 0.936 
0.001 72 0.160 0.939 
0.001 73 0.165 ‘ 0.942 
0.001 74 0.171 0.945 
0.002 75 0.176 0.948 


0.002 76 0.182 0.951 
0.003 77 0.187 0.954 
0.004 78 0.193 0.956 
0.004 79 0.198 0.959 
0.005 80 0.204 0.961 


0.006 5E 81 0.210 0.964 
0.007 82 0.216 0.966 
0.008 83 0.222 0.968 
0.009 84 0.228 0.971 
0.010 b 85 0.235 0.973 


0.011 86 0.241 0.975 
0.013 87 0.247 0.977 
0.014 [ 88 0.254 0.978 
0.016 ! é 89 0.260 0.980 
0.017 0.267 0.982 


0.019 91 0.274 0.983 
0.021 ‘ 92 0.281 0.985 
0.022 ‘ 93 0.288 0.986 
0.024 94 0.295 é 0.988 
0.026 95 0.302 E 0.989 


0.028 96 0.309 77 0.990 
0.031 97 0.316 { 0.991 
0.033 : 98 0.324 0.992 
0.035 99 0.331 0.993 
0.038 t 100 0.338 0.994 


0.040 t 101 0.346 0.995 
0.043 102 0.354 0.995 
0.045 905 5§ 103 0.361 0.996 
0.048 104 0.369 0.997 
0.051 105 0.377 0.997 


0.054 106 0.385 3) 0.998 
0.057 107 0.393 0.998 
0.060 108 0.401 0.998 
0.063 109 0.409 5i : 0.999 
0.067 110 0.417 b of : 0.999 


0.070 111 0.425 0.999 
0.073 862 112 0.433 0.999 
0.077 392 113 0.441 0.999 
0.081 007 7 114 0.450 0.999 
0.084 T07 é 115 0.458 0.999 


0.088 492 116 0.466 0.999 
0.092 362 117 0.475 0.999 
0.096 316 118 0.483 0.999 
0.100 355 119 0.491 0.999 
0.104 480 120(%) 0.500 40(6) 1.000 


On 


_ 
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To simplify determination of the cam profile, 
point-by-point displacement factors are given in 
Table 2. These factors are dimensionless, with 
cam angle factor #’ going from 0 to 240 and dis- 
placement factor y’ from 0 to 1. To determine in- 
crements on a cam and rise at these points, the 
given values of §’ must be multiplied by the ratio 
8/240 and the values of y’ by H. For example, if 
B is 60 deg, the increment is 60/240 = 15 minutes. 
If every other point is used, then increments would 
be 2(60)/240 = 30 minutes. Every fourth point 
would be 4(60) /240 = 1 deg. 


Example 1: Assume that a cam is to be designed 
for the feed slide of a punch press. The feed is 
to occur in 120 deg, Fig. 2, travel is to be 4 in., 
and the machine is to operate at n = 180 rpm. 


Table 3—Calculations for Example 1 





Point Angle,¢@ Factor, y Hy R+Hy 
No. (deg) (Table 2) (in.) (in.) 


0.00015918 0.00063672 8.0006 
0.00125469 0.00501876 8.0050 
0.01766866 0.07067464 8.0707 
0.26766866 1.07067464 9.0707 
0.50000000 2.00000000 10.000 
0.73233134 2.92932536 10.9293 
0.98233134 3.92932536 11.9293 
120 1.00000000 4.00000000 12.0000 


Points 5 to 15 = region of maximum acceleration. 
Point 20 = point of maximum velocity. 
Points 25 to 35 region of maximum deceleration. 








2 =120 deg 


/ : 
nN | 
/ nk 
| 3 ~ ‘ 


~ 
\ 
~ 


P= 120 deg ~ 
aie 60-deg dwell ° 
e 


Fig. 2—Cam and follower layout for Example 2. 
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A modified trapezoid cam profile is selected, and 
every sixth point from Table 2 is used. Incre- 
ments on the cam are 6(120)/240 = 3 deg. 

The calculations are shown in skeleton form in 
Table 3. 

Maximum velocity occurs at the midpoint. From 
Table 1, Interval 2 to 3 (or 3 to 4), 


47760 4(6)n 
1 1.6110154 — 0.3889845 cos ( —_—- 7 ) —— 
120 120 


4(6) (180) 
= (1.6110154 + 0.3889845) ——— 


= 72.0 in. per sec 


Maximum acceleration is constant from 5 to 15. 
From Table 1, Interval 1 to 2, 


4 (36) (180)? 


= 4.888124 - 
(120) 2 


= 1583.8 in. per sec? 


Maximum deceleration is constant from 25 to 35 
(Table 1, Interval 4 to 5) and equals — 1583.8 in. 
per sec.? 


Example 2: A turret is indexed 30 deg by a modi- 
fied trapezoid barrel cam in 150 deg of cam rota- 
tion. Find the maximum angular velocity and ac- 
celeration at the machine velocity of 180 indexes 
per minute. Or, H = 30 deg, 8 = 150 deg, and n = 
180 rpm. 

From Table 1, Interval 2 to 3, 


v= [ 1.6110154 — 0.3889845 cos 
( 4075 )] 30(6) (180) 
150 r 150 


= 432 deg per sec 
From Table 1, Interval 1 to 2, 


30 (36) (180)? 
a = 4.888124 —— : 
(150)? 


= 6335.0 deg per sec? 


Similarly, other characteristics can be investigat- 
ed by use of the equations in Table 1. Proper 
equations can be selected according to the interval 
notations in Fig. 1 and Table 1. 





Cam Curves 


In ‘(Cam Curves and Cutter Pitch Curves,” Pages 
137-140, July 11 issue, errors occurred with respect 
to notation of vector terms. Beginning with Equa- 
tion 3, all bold-face symbols should have been 
italic, indicating scalar quantities, with the excep- 
tion of those contained in such terms as cos (Nj, 
R,), sin (T,, R,). 
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Bearing characteristics of 


Nickel-Base Alloys 


ATING of a variety of nickel- 

base alloys with dissimilar 
alloys containing hard phases, or 
soft phases with good lubricating 
qualities, effects substantial im- 
provements in wear-resistant char- 
acteristics. 

Hardnesses and approximate 
compositions of alloys under dis- 
cussion are shown in Table 1. Dis- 
cussion is based on results of tests 
to determine wear and galling 
characteristics of these alloys. 


Wrought Alloys: Three basic 
nickel alloys, A Nickel, Monel and 
Inconel, gall readily when self- 
mated. The low resistance of these 
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alloys to galling is one reason why 
they are not usually mated with 
themselves unless bearing pres- 
sures are low and lubrication ade- 
quate. Similar tendency to ready 
galling has been observed for many 
austenitic types of stainless steel. 

Where more resistance to wear 
and galling is required of these 
high-nickel alloys, their age-hard- 
enable wrought counterparts, Dura- 
nickel, K Monel, and Inconel X, 
may be applied with better success. 
Even with these, there are limita- 
tions on maximum permissible 
bearing stress. There is no strict 
hardness-wear resistance relation- 
ship for high-nickel alloys. 


Cast Alloys: It has been possible, 
through alloying, to develop cast 
versions of the three major nickel- 
base alloy types with great resist- 
ance to wear and galling. Cast G 
Nickel and S Nickel are essentially 
nickel alloyed with carbon and sili- 
con respectively. Cast H Monel, S 
Monel and S Inconel also owe their 
improved wearing properties to sili- 
con. 

G Nickel mated with itself shows 
benefits derived from graphitic 
carbon when lubricated. This alloy 
is found to be useful without lubri- 
cation if bearing pressures are no 
higher than 2000 to 3000 psi. 

Addition of 5.5 to 6.5 per cent 





Table 1—Hardness and Approximate Composition of Wrought Alloys 





Alloy Cu Cr 


——_______——- Composition (per cent) ———_ 





Mn 


Brinell 
Other Hardness 





A Nickel 

Duranickel Fas 
Monel 31.2 
K Monel e 29.1 
Inconel 

Inconel X 

17-7 PH Stainless 

304 Stainless 

G Nickel 

8 Nickel 

H Monel 

S Monel 

Inconel 

S Inconel 

Colmonoy 6 

Waukesha 23 78 

Waukesha 50 60 

Waukesha 88 Bal. a 
Leaded Bronze 0.46 79.9 
Neveroil 21* 32.3 64.5 


196—Cold drawn 
235—Cold drawn 
uw oo war 235—Cold drawn 
3.0 Al, 0.5 Ti 310—Aged 
262—Cold drawn 
340—Aged 

436— Hardened 
180—Annealead 
131 

241 

215 

364 

166 


4.5 Al, 0.4 Ti 


0.9 Al, 2.4 Ti, 1.0 Nb 
1.0 Al, 0.02 P 


77 
até 


2.7-4.7 B ae 
8 Sn, 4 Pb, 8 Zn 179 
6 Sn. 3 Mo. 3 Bi 161 
4 Sn, 3 Mo, 3.5 Bi 
6.3 Sn, 10.1 Pb, 2.1 Zn 69 
Sn present 








*Pressed and sintered product. fPresent 
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silicon to cast nickel results in 
formation of free silicides which 
eliminate wear and galling at bear- 
ing pressures as high as 33,500 psi 
when lubricated. There is no ten- 
dency for S Nickel to gall at higher 
bearing pressures even though 
some wear occurs. 

Two cast nickel-copper alloys, 
H Monel and S Monel, also owe 
their improved wearing qualities to 
hard silicides. The nominal 3.2 
per cent silicon added to H Monel 
has resulted in an alloy designed 
for applications requiring good 
corrosion resistance, high strength, 
moderate ductility and a higher 
level of gall or wear resistance 
than regular cast Monel. The S 
Monel containing nominally 4 per 
cent silicon, is even stronger and 
more wear resistant, but has a 
lower level of ductility. 

Cast Inconel, a nickel-chromium- 
iron alloy, may be used to resist 
oxidation at elevated temperatures 
and is particularly satisfactory in 
corrosive media that include oxi- 
dizing acids and oxidizing acid 
salts, where Monel is of limited 
value. It is also good in applica- 


tions where bearing pressures are 
low. Silicon and carbon additions 
are required if service conditions, 
with respect to wear, are more 
severe. Addition of as little as 3.5 
per cent silicon results in marked 
improvement, and better results 
are obtained with 5.5 per cent 
silicon. Wear test results show S 
Inconel, containing 5.5 per cent 
silicon, to be capable of operating 
at stresses as high as 50,000 psi 
without difficulty. At higher 
stresses, test surfaces remain 
smooth and shiny even though 
wearing is more rapid. Relative 
insensitivity of the frictional coef- 
ficient to bearing pressure, shown 
by this alloy, is a further indica- 
tion of stability of wearing sur- 
faces after inception of wear. 
Several corrosion-resistant hard- 
surfacing alloys are commercially 
available. One of these is Colmo- 
noy 6. Presence of borides, car- 
bides and silicides in the nickel- 
chromium-iron matrix apparently 
is responsible for the very low 
wear rate observed at all bearing 
pressures surveyed. This alloy, 
and other similar hard surfacing 
alloys, is expected to be quite 
suitable for meeting severe serv- 


ice requirements when surfacing 
methods are applied. 


Dissimilar Alloy Combinations: 
Most wrought nickel alloys do not 
have outstanding antiwear prop- 
erties if mated with themselves. 
Duranickel, mated with either S 
Nickel or G Nickel, performs well. 
If bearing stresses below 18,500 
psi are encountered, G Nickel is 
preferable because of superior ma- 
chinability. At higher stresses, or 
where lubrication may be intermit- 
tent or absent, S Nickel is pref- 
erable. It is probable that neither 
alloy could be mated with A Nickel 
satisfactorily. 

A good alloy mate for Inconel X 
is S Inconel. Its performance 
with wrought Inconel is such as 
to indicate improvement over 
self-mated Inconel, but service re- 
quirements would necessarily need 
to be moderate with bearing 
stresses lower than 20,000 psi and 
with lubrication provided. Galling 
is so severe when S Inconel and 
17-7 PH stainless steel are mated, 
that it is doubtful that such a 
combination could be successful ex- 
cept under the mildest of operat- 
ing conditions. 





Table 2—Guide to Expected Performance 


of Lubricated Nickel Alloy 


Combinations* 





A Nickel 
Duranickel 
K Monel 


Monel 


Inconel X 
304 Stainless, 
G Nickel 
Cast Inconel 


H Monel 
S Monel 


Inconel 


S Inconel 


23 
50 


Waukesha £ 
21 


Molybdenum Disulfide 


Colmonoy 6 
Waukesha 2: 
Waukesha 8&8 
Leaded Bronze 
Hard Cr Plate 
Coat 


Neveroil 
| Sulfurization Coat 





A Nickel 
Duranickel 
Monel 

K Monel 
Inconel 
Inconel X 

17-7 PH 

304 Stainless 
G Nickel 

S Nickel 

H Monel 

S Monel 

Cast Inconel 
S Inconel 
Colmonoy 6 
Waukesha 23 
Waukesha 50 
Waukesha 88 
Leaded Bronze 
Neveroil 21 
Hard Cr Plate 
Molybdenum Disulfide Coat 
Sulfurization Coat 


| 





*G—Good, Poor. 
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BEARING TIPS by McGill 


sealed CAMROL bearings lock out contamination 
in critical cam follower applications 


- \ The new SCF series of the famous CAMROL cam follower 


\ 
3 





completely seals out dirt, chips, moisture, etc. — an important 
advantage where the life of an ordinarily open mounted cam 
follower can be materially increased with adequate protection 
against contamination. Also the sealed bearing is pre-lubri- 
cated with provision made for easy re-lubrication, if desired, 
through either end of the stud. 

Specially treated synthetic seals are contained in the ouier race 
undercuts over the stud flange and roller retaining washer. 
For added protection, all external surfaces of the bearing are 
treated to provide a corrosion resistant, black ferrous oxide 
surface. 

These same advantages are available in the SCYR sealed series 
Cam Yoke Roller (without stud). Specify CAMROL bearings 
with the built-in seals that preserve cam follower dependability 
in critical cam action, support or track roller application. 





378 sealed CAATROL® 
hearings guide engine 

blocks in INGERSOLL 

automatic milling machine 


; uilt-in seals protect and preserve 





¢ 


® . 
- camroc bearings from 
apes oso , a i | The sealed CAMROL bearings used in 
Regma xt contamination in CATERPILLAR | this machine, guide cylinder blocks dur- 


ing transfer through various milling, bor- 
tractor-shovels ing and drilling operations. The bearings, 
used in place of guide bars, eliminate sur- 
McGill SCF series sealed CAMROL bearings provide the cam action that posi- face scratching of the 200 to 300 pound 
tions the bucket of the 977 Traxcavator unit at the selected digging angle. 
Mounted on bell crank arms that are actuated by contact with a cam shoe on a 
hydraulic cylinder, these bearings are operating in the open and exposed con- 
stantly to dust, dirt and moisture. External surfaces have a black ferrous-oxide 
finish to prevent corrosion. These sealed McGill cam followers eliminate the 
need for relubrication and maintenance after installation. Caterpillar uses other positioning and materially longer bearing 
McGill bearings including twelve CYR series cam yoke roller bearings in the life due to the new design that seals 
flywheel clutch. metal chips out of the bearings. 


blocks which are transferred at speeds up 
to 400 feet per minute. Blocks are pro- 
cessed at the rate of 95 per hour. Inger- 
soll reports freer movement, accuracy of 





SOSSSHSSSSESESEHSESSESSESSHEEHESEEEHEEHEEEEEEREBDE 


Cc ® R ; 

Insure performance with MGILE MULTIRGOL" GUIDEROL — abet 

SSS SSESSSESESSSESSSESSSEESSESSEHSESCESESEEEEEOEEEE EEG Precision Needle Beartngs 
McGILL MANUFACTURING COMPANY, INC., 200 N. LAFAYETTE ST., VALPARAISO, INDIANA 


eerereecece 
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The combination of cast S Monel 
with wrought K Monel results in 
a lower wear rate than for K 
Monel mated with itself. Best re- 
sults can be expected at bearing 
pressures of about 20,000 psi or 
lower, with lubrication. 

Results of testing have permit- 
ted establishment of Table 2 show- 
ing expected performances of vari- 
ous alloy combinations when lu- 
bricated with a light turbine oil. 

Alloys whose resistance to wear 
depends on presence of hard par- 
ticles in the structure may not al- 
ways be used with good results 
when in contact with alloys of 
poorer wear resistance. Hardness 
is no criterion of expected behavior 
since 17-7 PH stainless, with a 
hardness of 436 bhn, consistently 
galls more readily and wears more 
rapidly than either wrought In- 
conel, 262 bhn, or Inconel X, 340 
bhn, in contact with S Inconel. Al- 
loys such as A Nickel, Monel or 
stainless steel derive little benefit 
from being mated with alloys con- 
taining hard  microconstituents. 
However, the age-hardenable high- 
nickel alloys show improvement. 


Bearing Alloys: Most bearing al- 
loys consist of a matrix of some 
type containing phases rich in lead, 
tin or bismuth which promote for- 
mation of low-shear-strength, high- 
ductility films on contact surfaces, 
and which minimize galling ten- 
dencies. When running at success- 
ively higher bearing loads, rapid 
deterioration of these alloys may 
be expected at pressures above 
their compressive yield strengths. 
This factor of low compressive 


yield strength must also be recog- 
nized before serious consideration 
can be given to the type of bear- 
ing alloy that should be selected 
for any application. 

Several wrought nickel alloys 
were tested against a leaded cop- 
per-tin bearing bronze. When lu- 
bricated, both the bronze and 
nickel alloy mate showed no ten- 
dency to gall or wear. Even with 
bearing pressure above the com- 
pressive yield strength of the 
bronze, most wear was confined to 
the bronze which wore rapidly 
at 17,500 psi without lubrication. 

Often it is impossible to main- 
tain adequate lubrication, in which 
case oilless bearings must be con- 
sidered. Although this type of 
bearing alloy must be limited to 
low pressures, performance is good 
regardless of whether it is pre- 
soaked in oil only, or has been 
lightly oiled on wearing surfaces 
before use. 

Occasionally, bearing alloys are 
required that have better corro- 
sion resistance than leaded bronze. 
The Waukesha alloys, 23, 50 and 
88 fall into this category. Strength 
properties are substantially higher 
than those of the leaded bronzes. 


It is possible to reduce the wear 
rate of A Nickel to a very low 
value and eliminate galling by mat- 
ing with Waukesha 23 or 50 alloys, 
when lubricated. The Waukesha 
88 alloy has recently superseded 
the 50 alloy because of its superior- 
ity when mated with various types 
of austenitic stainless steel. 


Protective Coatings: Success of 
0.001-in. thick hard chromium elec- 
tro-deposits in protecting Monel 
from galling and wear depends in 


large on the mating combination. 
The coating successfully raises the 
bearing stress required to initiate 
galling when uncoated Monel is 
mated with coated Monel. Molyb- 
denum disulfide coatings are also 
useful within limits, particularly 
when self-mated. 

The most spectacular improve- 
ment in antigalling properties is 
shown by alloys which have been 
given a fused salt sulfurization 
treatment. Untreated Type 304 
stainless steel is found to gall ex- 
cessively at 14,000 psi bearing 
stress, while treated stainless steel 
operates self-mated at stresses as 
high as 61,000 psi without galling 
when lubricated. Without lubrica- 
tion, no galling occurs at stresses 
as high as 22,000 psi. 

Success or failure of surface 
coatings for wear and galling re- 
sistance depends on the nature of 
both coating and application. The 
coating must overcome any galling 
tendencies of the basis alloy and 
must be adherent enough to re- 
main on the metal surface during 
use. In addition, benefits of the 
coating may be expected only as 
long as it remains intact. This 
means that coatings are generally 
of limited use for moving parts 
unless they are resistant to wear 
or can be replaced as they wear 
away. Unless very thin coatings 
can be used, it may be necessary 
to make dimensional allowances. 


From a paper entitled “Wear 
and Frictional Characteristics of 
Some Wrought and Cast Nickel- 
Base Alloys” presented before the 
12th Annual Meeting of the ASLE 
in Detroit, April, 1957. Preprint 
57AM 6B-1 available from ASLE, 
84 East Randolph St., Chicago. 





Stress Concentrations as Design Factors 


LEMENTARY stress calcula- 
tions, i.e., uniform tension, 
simple bending and torsion, are 
directly applicable only when sec- 
tions under consideration are uni- 
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form in cross section. However, 
machine parts are not made in this 
way since designers, of necessity, 
must introduce geometrical dis- 
turbances such as grooves, threads, 


notches, holes, etc., into the parts. 
These geometrical disturbances 
change simple stress distributions 
into more complex distributions 
which tend to localize stresses in 


MACHINE DESIGN 





Armstrong Accopac N-820 is recommended for heavy-duty applications where 
flange pressures will be 2000 psi or more and temperatures do not exceed 250° F 


New fiber gasket maintains bolt torque 
at temperatures up to 250° F. 


With Armstrong N-820 Accopac®, you can handle sealing 
jobs at high flange pressures even where temperatures at 
the gasket line go as high as 250° F.—conditions under 
which ordinary plant-fiber gaskets would permit serious 
loss of bolt torque. 

Field experience with N-820 Accopac shows that it has 


| 


PERCENT COMPRESSION 


4,000 6 00C 


LOAD IN PSI 
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Circle 467 on page 19 


a maximum torque loss of 10-15%. This unusual perform- 
ance often eliminates the need for re-torquing bolts in order 
to maintain the desired bolt pressure. 

N-820 is made by a patented Armstrong process in 
which cellulose fibers are beater-saturated with a non- 
volatile, non-extractable latex binder. The result is a 
dense, crush-resistant material which has excellent torque- 
retention characteristics. 

For more information on N-820 Accopac, write Arm- 
strong Cork Company, 7008 Dean Street, Lancaster, Penna. 


(Arm strong ACCOPAC 


... used wherever performance counts 
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regions of disturbance. 

This localization or concentra- 
tion of stress means that there is a 
higher maximum stress which the 
designer cannot solve mathemati- 
cally because even rather simple 
geometries represent difficult prob- 
lems in theory of elasticity. How- 
ever, certain experimental tech- 
niques such as_ photoelasticity, 
membrane analogy, resistance-wire 
gages, etc., provide exact values 
of maximum stress. 


To use these results, a base of 
comparison is established by calcu- 
lating a ficticious stress called 
nominal stress. Then, a stress con- 
centration factor K; is defined as 
the value of maximum stress di- 
vided by nominal stress. A large 
variety of K, factors are available, 
and the designer uses such a fac- 
tor as a multiplier for nominal 
stress to obtain maximum stress. 

Since “overdesign” could result 
from application of the K; factor, 
it should not be applied if the ap- 
plication or value of K; is un- 


certain. In some cases, however, 
a “notch sensitivity” factor, ‘Sx, 
may be used. 

The formula, Sx; = 8;/q(K; — 
1) + 1, gives an estimate of fa- 
tigue strength of the notched ma- 
terial, where S, is the fatigue limit 
of the material, K; is the theoret- 
ical stress concentration factor, 
and q is notch sensitivity factor. 
This procedure introduces a more 
rational method of design. 

From “Stress Concentrations as 
Design Factors” in Cleveland Engi- 
neering, April, 1957. 





Relays sought by engineers today can be described as devices 
which require no power to operate them, will control any kind of a load, 
have an unlimited life, occupy no space, weigh nothing and cost less— 
and do all this unfailingly over a wide range of environmental condi- 
tions. Although no manufacturer has yet succeeded in producing these 
perfect relays, the engineer can still profit by proper . 


Relay Application 


for satisfactory performance 


By WALTER F. SCHUCHARD 


S. H. Couch Co. Inc. 
North Quincy, Mass. 


ELAYS are considered reliable 
electronic components when 
their limitations are recognized 
and their application tailored ac- 
cordingly. Results of an analysis 
brought about because of a dis- 
turbingly high incidence of failures 
indicated that failures, in excess of 
40 per cent, were caused by mis- 
application. Expecting a relay to 
do a job for which it was never 
intended is perhaps the major con- 
tributing factor to the reputation 
enjoyed by relays today. 
There are only three major con- 
siderations for proper selection and 
use of a relay: 


1. Circuit requirements must be 
worked out so that critical values 
of operating and release currents 
and times are minimized. 

. Performance requirements must 
be worked out for each applica- 
tion. Blanket reference to ex- 


isting specifications can cause 
considerable difficulty. 

. Mechanical mounting of the re- 
lay in the final package must 
be adequate. Mounting can often 
mean the difference between suc- 
cess and failure of the relay. 


At the present state of the art, 
a relay for a special application 
necessarily represents a compro- 
mise. When and if a relay is de- 
signed that exceeds all application 
requirements by a factor of ten, its 
application can be reduced to ele- 
mentary considerations. 
Specifications must not be loaded 
with safety factors, but must re- 
flect actual conditions as correctly 
as possible. Effect of different 
environmental conditions on per- 
formance of a simple dc-operated 
miniature hermetically-sealed re- 
lay will be considered. En- 
vironmental variables of interest 


are as follows: 


. Ambient temperature. 

. Pressure (altitude). 

. Humidity. 

Shock. 

. Mechanical vibrations. 

. Acoustical vibration. 

. Time, or effects of aging. 

. Radiation, nuclear and possibly 
cosmic. 


HANAN WH HE 


Performance include 


the following: 


parameters 


1. Operate current and voltage. 
2. Release current and voltage. 
3. Operate, transfer and release 

time. 

. Insulation resistance. 

. Dielectric strength. 

. Mechanical life. 

. Contact performance and action. 


A relay is usually considered as a 
two-part device, an electromagnetic 
motor and a contact configuration 
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USUAL SIZE ~ 


. . » CONE-DRIVE gearing has no equal. 


You can pass an amazing amount of power through a set of 
Cone-Drive gears. 

Want to cut product size? Cone-Drive will give you a more com- 
pact gear train with reserve load capacity. 

Want to boost power output and hold size? That’s easy with Cone- 
Drive gears. They'll carry two, three, and four times the load of 
cylindrical worm gearing. 

Why? In Cone-Drive gears, the load isn’t concentrated on a small 
area per tooth or on just one or two teeth at a time. Cone-Drive’s 
exclusive double-enveloping principle distributes the load over a 
lot of teeth and over more area on each tooth, 


It cuts the unit loading the same way a pair of snowshoes sup- 
ports a heavy man. 


Ask for Bulletin CD-400 for complete details. 








= = G s 


7171 E. McNichols Roed + Detroit 12, Michigan 














DOUBLE ENVELOPING GEAR SETS & SPEED REDUCERS 


Circle 468 on page 19 
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representing mechanical load. 
While a designer nas an almost un- 
limited number of variables at his 
disposal in designing a relay, for 
any given design, a slight change 
such as of contact gap or pressure 
will result in an end product that 
may have entirely different per- 
formance characteristics. Manu- 
facturers take advantage of this 
in meeting special requirements. 
One of the biggest problems in re- 
lay manufacture is obtaining ad- 
equate control of mechanical vari- 
ables so that uniform performance 
from unit to unit is assured. 


Operate Current and Voltage: 
The relay motor is essentially a 
current-operated device. Operating 
current is affected only by con- 
ditions of vibration and _ shock 
which might cause physical dis- 
placement of the armature. These 
conditions can cause erratic op- 
eration of the motor when applied 
current is less than, but of the 
same order as operating current. 

A well-designed relay will func- 
tion at its operating current satis- 


factorily. Effect of temperature on 
magnetic properties of ferromag- 
netic materials is normally neg- 


ligible. As maximum service tem- 
peratures increase, and special al- 
loys with lower Curie points are 
called upon to meet ever-present 
pressure for miniaturization, it may 
be necessary to allow for changes 
due to temperature. Operating 
voltage depends upon operating 
current which is constant, and coil 
resistance which is variable de- 
pending upon temperature. Both 
ambient temperature rise and tem- 
perature from self-heating affect 
operating voltage. 

Since copper is still the best con- 
ductor material available from a 
coil efficiency standpoint, operating 
voltage substantially depends upon 
temperature. Manufacturers’ data 
should be consulted since the self- 
heating effect is a function of spe- 
cific design. 


Release Current: The current at 
which a relay will release is inde- 
pendent of temperature, but will 
be slightly larger when the relay 
is vibrated. Release voltage will 
depend upon coil temperature much 
the same as operating voltage. 
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Operate Time: Time interval be- 
tween application of coil power and 
closing of all normally open con- 
tacts of a relay depends upon: 

1. Basic mechanical and electri- 
cal design of the relay determine 
the range of operating time in- 
tervals required. Mass of the arma- 
ture, inertia of the armature and 
movable contact elements, and 
electrical losses of the circuit all 
have a bearing on operating time 
of a relay. 

2. For a given design, current 
overdrive and time constant of the 
circuit, including impedance of the 
power supply and series compo- 
nents, substantially affect oper- 
ating time. 

The greater the current over- 
drive and/or the smaller the time 
constant, the shorter the operating 
time. Therefore, a relay operated 
from a constant current source, 
such as is approximated by high- 
voltage power supply and a series 
current-limiting resistor several 
times larger than the resistance 
of the relay coil, will have essenti- 
ally constant operating time re- 
gardless of environmental condi- 
tions. 

A relay operated from a low-im- 
pedance voltage source with no 
appreciable series impedance, how- 
ever, will have a variable oper- 
ating time directly dependent upon 
temperature. This relationship is 
not linear since, at the same time, 
the time constant is reduced which 
partially compensates for reduc- 
tion in current overdrive. 


Transfer Time: Transfer time, 
or that interval of time during 
which the movable contact is in 
between the normally closed and 
normally open contact, is somewhat 
dependent upon operating time for 
operating transfer, and upon re- 
lease time for release transfer, but 
basically is an inherent product of 
specific design. 


Release Time: Release time is 
almost entirely dependent upon de- 
sign parameters of the relay and 
can only be reduced by changing 
these parameters. It may, how- 
ever, be increased by addition of 
external circuit components such 
as parallel resistors and spark 
suppression networks. 

In applications where operating, 
release or transfer times are im- 


portant, the relay manufacturer can 
frequently meet special require- 
ments if allowed a latitude of free- 
dom on other noncritical perform- 
ance parameters. 


Insulation Resistance: Insulation 
resistance of a hermetically- 
sealed relay will normally decrease 
with increasing temperatures. 
Other environmental conditions, 
with the exception of radiation, 
will not produce any effect unless 
the energy level of sustained vibra- 
tion (acoustical or mechanical) 
is sufficient to actually cause dis- 
integration of insulating materials. 
The other exception to this is effect 
of humidity in combination with 
dust, dirt and smoke on insulation 
resistance between terminals on the 
outside of the relay enclosure. 


Dielectric Strength: Dielectric 
strength or voltage breakdown of 
a relay within its enclosure is prac- 
tically independent of environmen- 
tal conditions. Outside of the en- 
closure, however, humidity and 
pressure do affect this performance 
parameter. Since much electronic 
equipment is used at high altitudes, 
a thought worthy of consideration 
is that dielectric breakdown 
strength should be sufficient to 
meet requirements of the applica- 
tion at maximum altitude and 
nothing more. For example, why 
require 1000-v breakdown at sea 
level when actually the require- 
ment might be only 100 v at an 
altitude of 70,000 ft. 


Mechanical Life: Normally, me- 
chanical life of a relay exceeds ex- 
pected electrical life by such a 
large factor that it is of little in- 
terest. However, mechanical life 
is usually severely affected when 
critical levels of shock or vibra- 
tion are exceeded, often resulting 
in permanent damage to the struc- 
tural parts of the relay. 


Contact Performance: Contact 
erosion at rated loads or over- 
loads is accelerated at elevated 
temperature, and contact life is 
inversely dependent upon contact 
load. Ordinarily, contact resist- 
ance is used as a measure of con- 
tact deterioration during life test- 
ing. Changes of resistance can 
result in modulation of the intel- 
ligence signal being switched by 
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ROKIDE* Spray Coatings Protect 
the Widest Variety of Parts 


Some of 
many possible 
applications 


BAFFLE PLATES 
BEARING SURFACES 
CRUCIBLES 

METAL ROLLS 

FEED ROLLS 

NOZZLES 

PUMP SHAFTS 

GAS TURBINE PARTS 
DUCT LININGS 
EXHAUST PORTS 
THERMOCOUPLE TUBES 
THERMOCOUPLE WIRE 
GENERAL WIRE 
MECHANICAL SEALS 


The three types of ROKIDE spray 
coatings “A”? aluminum oxide, 
“ZS” zirconium silicate and ‘‘Z”’ zir- 
conium oxide are hard, adherent, 
crystalline refractory materials. They 
can be applied to underlying parts, 
particularly metals, of a wide variety 
of shapes and sizes. 

Parts on which ROKIDE spray coat- 
ings are especially useful are those re- 
quiring thermal or electrical insula- 
tion .. . refractoriness . . . resistance 
to wear or corrosion .. . high melting 
points excellent mechanical 
strength ... dimensional stability... 
relative chemical inertness. 

The coatings are proving their 
great protective values in a rapidly 
growing number of applications. In- 
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Applying ROKIDE Coating to pump shaft. 


cluded are not only the newer fields, 
such as the manufacture of missiles, 
ram jets, nuclear reactors, ete. In- 
dustry in general, including foundries, 
metal melting, heat and power plants 
plus makers of automotive en- 
gines, electrical and electronic prod- 
ucts, heavy and light chemicals, 
ceramics, and pumps are also 
safeguarding many different parts 
with these new Norton developments. 
Facilities for applying ROKIDE 
coatings are maintained at Norton 
Company, Worcester, Mass., and at 
its plant 2555 Lafayette Street, Santa 
Clara, California. 
For the latest ROKIDE Bulletin, 
write to NORTON COMPANY, 767 New 
Bond St., Worcester, Massachusetts. 
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NEW PRODUCTS 


dlaking better products « « . 
fo make your products better 





NORTON PRODUCTS 
Abrasives * Grinding Wheels 
Grinding Machines + Refractories 


BEHR-MANNING DIVISION 
Coated Abrasives « Sharpening Stones 
Behr-cat Tapes 


*Trade-Mark Reg. U.S. Pat. Off. and Foreign Countries 
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the contacts which, in some cases, 
can produce equipment malfunc- 
tion. Vibration can produce dynam- 
ic changes in contact resistance. 

In general, contact resistance of 
a relay is considered to be a frac- 
tion of an ohm which is quite cor- 
rect for properly functioning con- 


tacts carrying current of the same 
order as rated current. 

Contact bounce or chatter is in- 
herently present when two solid- 
state metal members are brought 
into contact with each other. En- 
vironmental conditions probably 
have little effect upon this phe- 
nomenon, but current and voltage 
level of the controlled circuit may 


materially affect the observed ef- 
fect. Vibration and shock can 
produce momentary contact sep- 
aration and, under extreme condi- 
tions, actual contact transfer. 

From a paper entitled “Relays 
as Reliable Electronic Components” 
presented at the Second RETMA 
Symposium on Applied Reliability 
in New York, June, 1957. 





Checkpoints for Design Improvement 


[)=®SIGNERS must give careful 

consideration to all anticipat- 
ed environments and system re- 
quirements in developing specifica- 
tions and creating designs to satis- 
fy those specifications. Certain 
general, mechanical and electrical 
checkpoints are useful for improv- 
ing initial design. The following 
checkpoints have been compiled 
from experience as factors which 
contribute to soundness of design. 


General: 

1. Use standard, well - developed 
parts. 

. Select vendors whose perform- 
ance is proven. 

3. Simplify design wherever pos- 
sible. 

. Establish fits and 
consistent with 
requirements. 

. Allow for environments and 
aging which cause tolerance 
changes. 

. Reject parts out of tolerance. 

7. Provide controls logically close 
to corresponding displays. 

. Provide reasonable operating 
procedures. 


tolerances 
performance 


. Provide adequate cooling for 
heat-generating equipment. 

). Provide adequate clearance be- 
tween 
damage 
tions. 


components to prevent 
during shock condi- 

. Provide proper finishes for cor- 
rosion resistance. 

. Provide easy maintenance ac- 
cessibility. 


By R. B. WILSON 
Senior Research Engineer 
Convair—Astronautics 
Div. of General Dynamics Corp. 
San Diego, Calif. 


3. Provide proper assembly tools. 
. Promote careful inspection 
after fabrication. 

. Provide adaquate 
during storage. 


protection 


Mechanical: 

1. Provide sufficient clearances 
for adjustment and /or travel. 

2. Provide reliefs or clearances 
adequate for subsequent opera- 
tions. 

. Allow for_ environmental 
changes in providing bearing 
clearances. 

. Provide assembly ramps _ for 
seals. 

. Select fasteners of adequate 
size to hold components to- 
gether and in place. 

3. Keep stainless steel screws 
identified and separated from 
cadmium-plated screws. 

. Provide adequate locking meth- 
ods for screws and other fast- 
eners. 

. Secure gears to shafts with 
preferred pins rather than set 
screws. 

. Provide a design that is free 
from points of high stress con- 
centration. 

. Provide adequate gaskets for 
enclosure covers. 

. Specify finishes that do not in- 
terfere with operation of hy- 
draulic or pneumatic compo- 
nents. 

2. Provide adequate clearances for 
special assembly tools. 


Electrical: 
1. Locate cable entrances where 


they will not be disturbed by 
removing access panels. 

2. Provide comfortable access to 
terminal strips. 

. Provide extra terminals on 
terminal strips for unexpected 
needs or changes. 

. Mark terminal strips and com- 
ponent boards in a permanent 
manner. 

. Consider environmental effect 
on resistors and capacitors so 
that there is a selection of 
sufficient rating or derating of 
the manufacturer’s rating. 

. Provide adequate margin in 
circuits including electronic 
tubes to hold tube failures to 
a minimum. 

. Consider environmental vibra- 
tion which causes relays to 
chatter, timers to fail, soldered 
wire joints to break, etc. 

. Specify complete identification 
on ‘potted networks. 

. Provide adequate protection for 
wires and cables passing 
through partitions or compo- 
nents. 

. Specify only rosin-base fluxes 
of proven noncorrosive prop- 
erties in soldering. 

. Specify 
quence. 

. Specify 
terials. 


proper production se- 


proper insulating ma- 


From a paper entitled “Design- 
ing Equipment for Reliability” pre- 
sented at the Semi-Annual Meeting 
of the ASME in San Francisco, 
June, 1957. 
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Sustained operating temperatures up to 400° F, as in guided missiles, are death to inferior electrical insulations and laminates. 
CDF glass-base laminates of Teflon*—the only laminates of their kind approved by the military—can toke this punishment steadily. 


LATEST HIGH-HEAT INSULATION SYSTEMS 
NEED CDF GLASS-BASE LAMINATES AND TAPES 


Widest available range offers Teflon, epoxy, silicone, mica 


products for dimensional stability under continuous heat 


As components and equipment grow smaller, and heat 
becomes more difficult to dissipate, CDF high-heat 
electrical insulations become increasingly important to 
electronic design. For nowhere else can such a wide 
range of quality insulations be found under one roof 
as at CDF. 


FOR HIGH-HEAT PRINTED CIRCUITRY, CDF’ glass- 
base metal-clad laminates of Teflon* and epoxy exhibit 
best dimensional stability and current-carrying ca- 
pacity. Constant operating temperatures of 300°F — 
soldering temperatures to 500°F — are readily met by 
these specialized CDF Dilecto® laminates. 


HIGH-HEAT FLEXIBLE INSULATIONS. CDF offers a 
wide choice of insulating tapes made of Teflon, silicone 
varnish, silicone rubber, and Micabond®, with glass- 
cloth support. CDF tapes may be used either by hand 
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wrapping or on automatic winding machines. Unsup- 
ported Teflon in colors available to meet MIL-STD 104. 


TEFLON SPAGHETTI TUBING AND OTHER SPECIALTIES. 
Part of CDF’s vast fabrication facilities is devoted to 
the production of custom parts from Teflon spa- 
ghetti tubing, rods, sheets, and machined parts to rigid 
specifications. 


NEW — cementable Tefion, bondable to itself and to 
other materials with commercial adhesives. 


SEE SWEET’S Product Design File, Electronics Buyers’ 
Guide, and other directories for the name and phone 
number of your CDF sales engineer. Then send your 
print or your problem, and we’ll return specific tech- 
nical data and test samples. 


*trademark of DuPont tetrafluoroethylene resin 
aC 4 / i iv U : 5D rt r 


A SUBSIDIARY OF THE —/?, COMPANY e NEWARK 23, DEL. 
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AC & DC Voltmeters 
Data sheet 875 lists 126 models 
of Beckman expanded scale alter- 
nating and direct-current voltmeters. 
They are available in both military 
and commercial models, in a wide 
range of sizes, shapes and voltage 
values. 4 pages. Helipot Corp. 
Circle 631 on page 19 


Seamless & Welded Pipe 
Technical Data Card 138 B on carb- 
on, alloy and stainless steel seamless 
and welded pipe provides two tables 
which list dimensions, weights, specifi- 
cations, grades and analyses for 16 
sizes from \% to 8 in. 4 pages. 
Babcock & Wilcox Co. 
Circle 632 on page 19 


Precision Switches 
Folder V-2-7 describes precision 
Micro switches for limit, indicating 
and interlock uses, and data sheet 
117 specifies buttons for light push- 
button switches. Uses for explosion- 
proof switches are shown. 4 and 2 
pages. Minneapolis-Honeywell Reg- 
ulator Co., Micro Switch Div. 
Circle 633 on page 19 


Spin Locknuts 
Brochure describing M-F _ Spin- 
Lock nuts emphasizes the ratchet- 
like structure of the nut which pro- 
vides the locking feature. One- 
piece construction speeds assembly. 
Comparative torque values are given. 
4 pages. MacLean-Fogg Lock Nut 
Co. 
Circle 634 on page 19 


Torque Testing Fixtures 
Typical applications are highlighted 
in bulletin TTF-7 on torque testing 
fixtures for lab, inspection or produc- 
tion use. Fixture takes standard 
drivers, sockets and internally thread- 
ed collets available for all screws. 
4 pages. P. A. Sturtevant Co. 
Circle 635 on page 19 


Aluminum Mill Products 

A condensation of the Mill Products 
Catalog for 1957, this Reynolds book- 
let is a reference guide for pre- 
liminary discussion of design and fab- 
rication. Information on industrial 
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foil and revised weight charts for 
wrougnt and casting alloys is fea- 
tured. Data are provided on wrought 
alloys in sheet, plate and foil, wire 
rod and bar, tubing and pipe, ex- 
truded and structural shapes, and for 
casting alloys. 18 pages. Reynolds 
Metals Co. 

Circle 636 on page 19 


Variable Transformers 
Technical data on the LW 136 
Powerstat variable transformer pro- 
vided in bulletin SE-L3578 includes 
connection diagrams and_ ratings 
when unit is used as a source of ad- 
justable low voltage isolated output, 
a limited range line corrector, or 
as a limited range ‘“buck-boost” vari- 
able transformer. 4 pages. Superior 
Electric Co. 
Circle 637 on page 19 


Glass Parts 
Custom-made glass parts for indus- 
trial, electronic and commercial ap- 
plications are shown in_ brochure 
“Glass . .. to Brighten Your Prod- 
uct’s Future.” Parts are produced 
by molding, pressing and blowing. 
Grinding and polishing, sealing, bend- 
ing, silvering and decorating are 
also covered. 8 pages. Lancaster 
Lens Co. 
Circle 638 on page 19 


Blind Rivets 


Advantages of two types of blind 
rivets are listed with typical applica- 
tions in form 8-409. Dimensions, 
ranges and tolerances of pull- 
through and self-plugging types are 
provided. One page describes five 
driving tools. 10 pages. Huck Mfg. 
Co. 

Circle 639 on page 19 


Precision Castings 
“How to Design Precision Invest- 
ment Castings” is second edition of 
this informative guide to design 
principles, case histories of typical 
precision parts and other data on in- 
vestment castings. Material selection 
chart gives physical properties of 
various metals and alloys that can be 
investment cast. 16 pages. Midwest 
Precision Castings Co. 
Circle 640 on page 19 


Standard Electric Motors 
Application and selection informa- 
tion on line of standard electric mo- 
tors is provided in brochure 194. 
Motors are offered in dripproof, to- 
tally enclosed fan-cooled,  single- 
phase dripproof, vertical flange 
mounted and explosionproof designs. 
12 pages. Sterling Electric Motors, 
Inc. 
Circle 641 on page 19 


Power Transmission Equipment 
V-drives, sheaves, drive belts, 
couplings, paper pulleys, steel keys, 
collars, and roller chain and multi- 
ple belt drives are listed in stock 
sizes in brochure GC-101-D. 20 
pages. Browning Mfg. Co, 
Circle 642 on page 19 


Flexible Couplings 
Horsepower ratings, dimensions, 
maximum speed and other engineer- 
ing data necessary for the selection 
of the correct flexible coupling for 
any application are listed in catalog 
7. These chain type couplings are 
available with finished bore and 
Taper Lock bushings. Diamond Chain 
Co. 
Circle 643 on page 19 


Custom-Made Items 
Engineering and production facili- 
ties of this company that are avail- 
able for the production of custom fer- 
rous and nonferrous products are 
described in illustrated bulletin. 
Standard line includes rivets, burrs, 
staples and metal fasteners. Cobb & 
Drew, Inc. 
Circle 644 on page 19 


Spring Steels 
Catalog portion of bulletin SB- 
501, which covers company service 
facilities, gives specific information 
on spring and specialty strip steels. 
Each type is listed by applications 
with material, finish, usual size range 
and chemical analysis given for each. 
6 pages. Sandvik Steel, Inc. 
Circle 645 on page 19 


Hydraulic System Components 
Product information and engineer- 

ing data on hydraulic pumps, fluid mo- 

tors, aircraft-type pumps and servo 
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From the tick of a Wristwatch 


to the roar of a Guided Missile 


eeoeeteeeenere 


precision operation depends upon 


Hunter Douglas Aluminum Cold Forgings! 


A question frequently asked by designers is. . .“How small 
or how large a part can you economically cold forger™ 


Out of thousands of Hunter Douglas production itemigy at 
one end of the scale is the tiny wristwatch bezel @ase. 
Weighing only a hundredth part of a pound, ifise@old 

forged from high purity aluminum, complete witht Band 
attachment lugs. Wear properties are superi@r to gold | 

and gold anodizing imparts a beautiful and lasting finishy 


Typical of the largest pieces cold forged # date are 
aluminum alloy motor tubes. Hunter Douglas supplies these 
as prime contractors to the U.S. Navy/f@r use in the 
SIDEWINDER missiles, as well as for the mew ZUNT- 
rocket. Some rocket tubes measure over @ feet in length. 


SO MUCH FOR SIZE, BUT HOW ABOUT ACCURACY? The watch 
case speaks for itself, but tolerances @f the rocket motor 
tubes are even more exceptional for their Size... straightness 
to .020” TIR, I.D’s to +.006” amd uniformity of wall 
thickness to +.0015”. Other tubes af€ produced with walls 
as thin as .015”, some as thick a§ 250" or more, Typical 
concentricity of these is within .OO]” qoith wall folerances of 
.002” and straightness in the range of 005” /ft.=in any alloy! 


Between these size extremes lies @ vast number of hollow 
components which can be economically cold forged—with 
almost complete elimimation of, or greatly reduced, 
machining costs. If you Require parts having superior 
strength, zero draft, smoot fnistalalenico! 
properties comparable to het forgings youll find an answer 
in Hunter Douglas Cold Forgings. .. now available in high 
strength aluminum alloys, and experimentally in oxygen-free 
copper, ziréonium, magnesium and many steels! 
Ask us for recommendations. 


Hunter Douglas Aluminum 


Division of 
BRIDGEPORT BRASS COMPANY 
Dept. MD-8, Riversice, California, Telephone OVerland 


August 22, 1957 Circle 471 on page 19 





Helpful Literature 





systems are featured in revised bul- 
letin 810 on hydraulic system compo- 
nents. Pump-motor combinations 


shown deliver up to 10 gpm at up to 
16 pages. Eastern Indus- 


1500 psi. 
tries, Inc. 


Circle 646 on page 19 


Pressure Gages 
Helicoid pressure gages for indus- 
trial, processing and chemical appli- 
cations are graphically presented in 
illustrated catalog G-52. Design and 
operating details are given on these 
instruments which resist pressure 
pulsations, shock and vibration. Di- 
mensional drawings are included. 32 
pages. American Chain & Cable Co., 
Helicoid Gage Div. 
Circle 647 on page 19 


Rotary Piston Pump 
Developed expressly for lubrication 
of vertical shaft machinery, the ro- 
tary piston pump described in bulle- 
tin TR-57-A can be mounted on upper 
or lower end of the machine shaft. It 
forces oil through an axial hole in the 
shaft. This easily mounted sump 
pump will provide continuous flood 
lubrication of bearings and gears. 2 
pages. Bijur Lubricating Corp. 
Circle 648 on page 19 


Electric Brakes 
Details of the redesigned line of 
series E electric disk brakes are given 
in illustrated bulletin SK-4896. Avail- 
able in sizes suitable for use on 
motors rated up to 75 hp, brakes 
provide for split-second stopping of 
heavy loads. 8 pages. Safety Indus- 
tries, Inc., Star-Kimble Industrial 
Motor Div. 
Circle 649 on page 19 


Hermetic Seal Terminals 
Specifications for a wide variety of 
standard Hermetic seal single ter- 
minal feed-throughs and stand-offs 
are contained in supplementary cata- 
log No. 657-B. Vac-tite seals employ 
glass-to-metal construction which as- 
sures leakproof operation. Drawings 
give dimensions of these units which 
are available hot tin dipped or with 
precious metal finishes. 12 pages. 
Hermetic Seal Corp. 
Circle 650 on page 19 


Technical Data Books 

Revised catalog of Lefax Technical 
Data Books, which sell for $1.25 each, 
lists titles for engineers and de- 
signers. Each book contains about 
140 pages of information and data on 
specific subjects such as automotive 
engineering, machine design, me- 
chanics of materials, metals, motors 
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and generators, welding, physical and 
thermodynamic data, and conversion 
tables. Lefax Publishers. 

Circle 651 on page 19 


Electric-Hydraulic Control 
Illustrated data sheet and detailed 
drawings comprise bulletin A-102 on 
a motorized actuator for relief valve 
and pump control. Device will control 
and modulate 5000-psi hydraulic pres- 
sure with 15-w electric power. 5 
pages. United Hydraulics, Inc. 
Circle 652 on page 19 


Lubricating System 
Lubrival is described as a new type 
of circulating oil system for applica- 
tion on presses and semiautomatic 
and automatic machines and machine 
tools in illustrated bulletin No. 70. 
Equipment monitors its own opera- 
tion through a _ pressure - sensing 
mechanism to warn of clogged or 
broken lines in any part of the sys- 
tem. 8 pages. Farval Corp. 
Circle 653 on page 19 


Electric Relays 
Five Star sensitive and power type 
relays with coils in various voltage 
ratings for alternating and direct 
current service are detailed in illus- 
trated bulletin. Enclosed and _ her- 
metically sealed types are offered. 4 
pages. Five Star Co. 
Circle 654 on page 19 


Wire 
Ordering specifications and other 
information are given in illustrated 
CF&I-Wickwire catalog. Descrip- 
tions are included on such types as 
low-carbon coarse, high-carbon fine, 
specialty, flat and shaped wire. 72 
pages. Colorado Fuel & Iron Corp. 
Circle 655 on page 19 


Automatic Valves & Controllers 
Function, application, construction 
and range of sizes for each unit in 
the complete line of pressure reduc- 
ing, regulating, relief, back pressure 
and control valves; controllers; dif- 
ferential regulators, oil pumping 
units; and combination and tempera- 
ture regulators are covered in cata- 
log No. S-730-1. 8 pages. A. W. 
Cash Co. 
Circle 656 on page 19 


Nylon Bobbins & Washers 


Dimensions and available shapes 
of stock nylon bobbins and washers 
are listed in bulletin BW657. Wash- 
ers range in outer diameters to 1% 
in. and in 0.018 to 0.093-in. thick- 
nesses. Bobbins for coil forms and 


transformers are offered in variety of 
geometric shapes with flanges up to 
2 x 2% in., cores from \% to 1% in. 
and core lengths from 4 to 1% in. 
4 pages. Cosmo Plastics Co. 

Circle 657 on page 19 


Decimal Equivalent Chart 
Three-color wall chart 
easily-read decimal equivalents of 
fractions to 1/64th from 0 to 1. Dec- 
imals run down center of each of 
two columns, with 64ths to the right 
and 32nds and 16ths to the left. Chart 
is free to designers. Size is 16 x 23 

in. John Hassall, Inc. 
Circle 658 on page 19 


contains 


Plastic Pipe Fittings 
Technical data and installation in- 
formation on polyvinyl chloride pipe 
are contained in illustrated booklet. 
It also gives specifications for thread- 
ed and socket type PVC fittings, 
valves and flanges made of normal 
and high impact material. Charts, 
tables and formulas amplify the text. 
Tube Turns Plastics, Inc. 
Circle 659 on page 19 


Vibration Damping Mount 
Adaptable for loads up to 10,000 
lb per mount, Adjust-O-Mounts are 
suitable for installing wide range of 
equipment and machine tools. These 
all-metal vibration absorbers have a 
built-in leveling device. Machines 
need not be fastened to floor. De- 
tails of mounts are given in bulletin 
2000. 4 pages. Robinson Aviation, 
Inc. 
Circle 660 on page 19 


Rotary Gear Pumps 
Design and performance data on 
five new series of Wayne internal- 
gear rotary pumps are presented in 
catalog WI-054. Types of pumps 
available include standard duty, Un- 
derwriters’ approved, packaged, me- 
chanically sealed and steam jacketed. 
Operating pressures range to 200 psi 
and capacities to 313 gpm, maximum. 
20 pages. Wayne Pump Co., Indus- 
trial Div. 
Circle 661 on page 19 


Bimetal Thermostats 
Operating principle of type W 
bimetal strip thermostats is described 
in bulletin 4000. Thermostats are 
used in refrigerators, rectifier fans 
electronic and avionic devices, and 
industrial apparatus requiring precise 
control of high-wattage heater loads. 
2 pages. Stevens Mfg. Co. 
Circle 662 on page 19 
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@ 
Another Plus... from ABnainad 


Assured delivery from 
an integrated mill... 


As a buyer of steel tubing, what does the As an integrated mill, Brainard is not de- 
phrase . . . “from an integrated mill” mean pendent on outside material sources. The 
to you? corporation of which Brainard is a part 
controls tubing production from raw ma- 


To most of our customers it means just this: : 
terial source to finished product: thus cus- 


no company likes to have its markets : 
jeopardized by production slow downs re- tomers are assured of an uninterrupted 
sulting from material shortages. When the supply. 

“material” happens to be tubing and the So, whether you buy tubing in small quan- 
supplier is an integrated mill such as tities or carload lots, you can benefit from 
Brainard, such shortages are virtually non- this year-in-year-out dependability of sup- 
existent. ply by placing your orders with Brainard, 


naimand, Steel Tubing 


Se Re A SO 2 A NRT SN 





Brainard Steel Division, Sharon Steel Corporation 
258 Griswold Street, Warren, Ohio 
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FOR YOU FROM 


THIS FACT-PACKED BOOK 














SOLVE 
PUMPING 
PROBLEMS 


























GEO. D. ROPER CORPORATION 
" A 


ROCKFORD. ILLINOIS, U 8 








32 Pages of Ready Reference Including: 


@ Factors on Pumping Problems 
@ Sample Problems Figured for Guidance 
@ Technical Data... Piping Charts 
@ Conversion Tables. . .Viscosity Tables 
Plus other information that is helpful to you 
SEND FOR YOUR PERSONAL COPY TODAY! 
GEO. D. ROPER CORPORATION 


248 Blackhawk Park Avenue 
Rockford, Illinois 
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Helpful Literature 





Drafting Shortcuts 

“Time Saving Tips for the Drafts- 
man and Engineer’ is title of book- 
let which compiles 59 tips and draft- 
ing shortcuts suggested by leading 
engineers and _ designers. Sugges- 
tions include: Remembering trig 
functions, dividing a circle into parts, 
locating decimal points, constructing 
an approximate ellipse and determin- 
ing gear inertia. 44 pages. Fred- 
erick Post Co. 


Circle 663 on page 19 


Air & Oil Hydraulic Components 
Cylinders, pumps, power units, 
valves, motors and accessories com- 
prise line of air and oil hydraulic 
components reviewed in condensed 
catalog 1101. Pumps, motors and 
power units covered are fixed and 
variable displacement types rated 1 
to 85 gpm at 1000 and 3000 psi. 
28 pages. Hydraulic Press Mfg. Co. 
Circle 664 on page 19 


Valve Actuator 
Model RF-697 Electrohydraulic 
valve actuator is designed for use 
with low level ac or de signals from 
electronic controllers and measuring 
elements or remote positioning de- 
vices. It can be mounted on valves 
with % to 1%-in. stroke, requiring 
less than 200-lb thrust. Bulletin 38.3 
provides details. 4 pages. Askania 
Regulator Co. 
Circle 665 on page 19 


Fine-Grain Phosphor Bronze 
Why Flexograin fine-grain phos- 
phor bronze is superior to coarser- 
grained types for many applications 
is explained in technical bulletin 
T-4. Various applications are graph- 
ically illustrated. 4 pages. H. K. 
Porter Co., Riverside-Alloy Metal Div. 
Circle 666 on page 19 


Industrial Tires & Wheels 
All phases of industrial tire use 
are explained in illustrated guide book 
on industrial tires and wheels. Book 
describes company’s complete line, the 
use of each type of tire, variations 
in pneumatic tire capacities at var- 
ious speeds, wheel and caster combi- 
nations available, latest truck tire 
specs and how to change steel wheels 
to rubber-tired wheels. 36 pages. 
B. F. Goodrich Tire Co. 
Circle 667 on page 19 


Industrial Wire Cloth 

Illustration of company’s complete 
line of industrial wire cloth, screens 
and wire cloth products is given in 
comprehensive catalog. Types and 
sizes, and typical applications are 
listed. A new section gives stand- 
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BOSTON VARIABLE SPEED DRIVES 
Assembly consists of a self-contained, spring- 
tension Motor Pulley, a Flat Face Driven 
Pulley, a heavy duty Belt, and an Adjustable 
Motor Base. The self-contained design of the 
Motor Pulley provides a patented safety- 
lock feature which prevents accidental re- 
lease of the spring when the disc assembly 
is removed, 


BOSTON VARIABLE SPEED 

REDUCTOR DRIVES 
Consists of above described parts with addi- 
tion of a BOSTON 100 Series Reductor, — 
Type U, TW, V, or VW. Illustration (right) 
shows Variable Speed assembly with Type 
TW Reductor, used with BOSTON Sprockets 
and Chain to drive conveyor belt of heat- 
treating furnace. 


ADJUSTABLE MOTOR BASE 


A ruggedly proportioned sliding platform, 
with accurately machined dovetail ways, 
lead screw, and nut for positive control and 
vibrationless, noise-free operation. Sold 
separately, this base is also widely used for 
many other applications requiring an adjust- 
able motor mounting. 
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CONSTANT TORQUE 


units to match the high 
performance standards of 


BOSTOW,.... 


SPEED REDUCERS 


Designed for use with 12 and 34 HP motors, to provide 
infinitely variable, 3 to 1 speeds. Speed changes can be made 
while the drive is running. Output torque ratings remain 
constant throughout the speed variations. Any driven shaft 
speed range needed, between 1750 RPM and .5 RPM, can be 
provided with the use of STANDARDIZED STOCK parts. 


Ask your BOSTON Gear Distributor for complete information 
and a demonstration at your plant. Boston Gear Works, 
64 Hayward St., Quincy 71, Mass. 


7124 POWER TRANSMISSION PRODUCTS FROM STOCK 


' mati’ iis \ 


CALL For nearest Distributor | | 


| LOOK UNDER “GEARS 


YOUR | "Yellow Pages’ | 


DISTRIBUTOR st 


STOCK GEARS * SPROCKETS and CHAIN « SPEED REDUCERS * BEARINGS * COUPLINGS 
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facts about Flexfiyte” 


Sg : 


that will help you solve 
a ducting design problem 


What is Flexflyte? 
A lightweight, reinforced ducting 
made of a spring steel wire helix 
covered with coated fiber glass or 
a cotton fabric and bound with a 
fiber glass cord. 


What are its applications? 
Equipment designers will find Flex- 
flyte ideal for applications where an 
unobstructed flow of air, gases, 
liquids, chemicals, light solids must 
be maintained. 


How flexible is Flexflyte? 
It will take tight turns at any point 
up to 180° without buckling. No 
elbows or fittings are required. 


What are its temperature ranges? 
From minus 120°F. to plus 650°F, 


What pressures will Flexflyte 
handle? 
Internal working pressures up to 70 
psi and external working pressures 
up to 15 psig. 

Is it flame resistant? 
Flexflyte has exceptionally high 
flame resistance and will not sup- 
port combustion. 


What about Flexflyte’s resistance 
to abrasion? 
It is highly resistant to abrasion, 
especially when coated with FT-506 
which has more than 200 times the 
abrasion resistance of any tubing of 
its type and weight. 


What about installation? 
Fiexflyte is quickly, easily installed 
around corners and equipment parts 
by means of metal clamps. It is also 
available with special enlarging or 
reducing ends, either cylindrical, 
rectangular or polyhedral. 


Can Flexflyte be engineered 
for unusual applications? 
Yes. Special fabrics, coatings, con- 
nections, lengths and diameters are 
available. Our special Silicone De- 
partment, working with automated 
machinery, is prepared to meet any 

requirement for silicone ducting. 


How can | make sure that 
Flexfiyte will solve my problems? 
Write us, outlining your require- 
ments. Our engineers will be glad 
to put their experience to work for 
you, Write Dept. 188. 


Flexible Tubing 


CORPORATION 


GUILFORD, CONN. e¢ 


LOS ANGELES 64, CALIF. 


Circle 475 on page 19 
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Helpful Literature 





ard trade definitions and ordering in- 
formation. Sizes range from 1 to 
100 meshes per lineal inch. 94 pages. 
Cambridge Wire Cloth Co. 

Circle 668 on page 19 


Teflon Industrial Hose 
Construction and use of 2802 indus- 
trial hose made of Teflon and fea- 
turing reusable fittings is described 
in engineering bulletin IEB-26A. Hose 
excels in uses requiring lubricity, 
nonadhesion of viscous materials, re- 
sistance to 500° F, chemical inert- 
ness and long wear. 4 pages. 
Aeroquip Corp. 
Circle 669 on page 19 


Thermal Disk 
“The Story of the Spencer Disc’’ 
is title of pocket-size, second-issue 
booklet which describes origin of this 
thermal element and how it actuates 
Klixon thermestats, circuit breakers 
and inherent overheat motor protec- 
tors. 32 pages. Metals & Controls 
Corp., Spencer Thermostat Div. 
Circle 670 on page 19 


Aircraft Filters 
Recently developed micro-magnetic 
filters for aircraft and missile use 
are designed to trap sub-micronic fer- 
rous particles by magnetic action, 
as well as 10-micron particles by 
mechanical action. Complete de- 
scription is given in _ illustrated 
catalog 54-100 6 pages. Cuno En- 

gineering Corp. 
Circle 671 on page 19 


Hydraulic Components 
Piston pumps, valves, motors and 
cylinders are among hydraulic circuit 
components’ described in _ bulletin 
DG-2. These lightweight, compact 
units operate at 3000 to 6000 psi pres- 
sures and are up to 95 per cent ef- 
ficient. 4 pages. Dynex Inc. 
Circle 672 on page 19 


Flow Rate Control 
A flow chart, dimensional infor- 
mation and cross-sectional illustra- 
tions of a Flush-Flo special purpose 
flow rate control are provided in 
bulletin 237. The Flush-Flo is a 
backwash control for water softeners. 
4 pages. Hays Mfg. Co. 
Circle 673 on page 19 


Surface Roughness Standards 
American Standard booklet on 
surface roughness defines geometric 
irregularities of solid material sur- 
faces and physical specimens for gag- 
ing roughness. It establishes def- 
inite classifications for roughness, 
waviness and lay, as well as a set 
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Wherever products are subject to move- 
ment, vibration, stresses and strains, 
more than tight fastenings are neces- 
sary to keep assemblies tight indefinite- 


Spring Lock Washers are quality con- 
trolled throughout their manufacture 
and offer the reactive range and pres- 
sure necessary to keep bolted assemblies 


TENSION- to keer your souten assemaues TIGHTER toncer 


ly. There must be constant tension in 
the assemblies and the one sure way to 
accomplish this is by the use of famous 
Reliance Spring Lock Washers. They 
not only retard “nut creep,” but auto- 
matically compensate for bolt stretch, 
thread wear, expansion and contraction 
due to temperature changes. 


tighter longer. Reliance Spring Lock 
Washers have proved for fifty years an 
accepted standard in industry, and are 
produced in four standard series: light, 
medium, heavy and extra heavy 


for each screw and bolt size. 


For more information please write 
for Engineering Bulletin W-50 
or request a visit from one of 
our fastening engineers. 


Made of cold drawn spring steel in 
Reliance’s own cold finished mill, the 


EATON 


SALES OFFICES: 


———— RELIANCE DIVISION 
MANUFACTURING COMPANY 


506 CHARLES AVENUE ° MASSILLON, OHIO 


New York ¢* Cleveland © Detroit * Chicago © St. Lovis * San Francisco * Montreal 


@. PRODUCTS: Sodium Cooled, Poppet, and Free Valves * Tappets * Hydraulic Valve Lifters ® Valve Seat Inserts * Jet 
Engine Parts * Rotor Pumps ® Motor Truck Axles * Permanent Mold Gray Iron Castings * Heater-Defroster Units * Snap Rings 
Springtites * Spring Washers ® Cold Drawn Steel * Stampings * Leaf and Coil Springs * Dynamatic Drives, Brakes, Dynamometers 
1957 
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| Helpful Literature 





of symbols for drawings, specifica- 
tions and reports. 24 pages. Brush 
Electronics Co. 

Circle 674 on page 19 





Heavy-Duty Switches 
Six series of heavy-duty precision 
Micro Switches are described with 
their respective actuator designs and 
contact arrangements in_ bulletin 
84-274. Switches are intended for 
machine tool and equipment use. 4 
pages. Minneapolis-Honeywell Regu- 
lator Co., Micro Switche Div. 
Circle 675 on page 19 


Subminiature Resistors 

Data sheet 150 provides specifica- 
tions and list of ratings for Little 
Devil subminiature molded composi- 
tion resistors. They are offered in 

10 per cent RETMA resistance 
values from 100 ohms to 1.0 megohm. 
Ohmite Mfg. Co. 


825-pound Pintle Bushing, Circle 676 on page 19 


veserkaeoy we Er | Liquid Chemical Feeder 
Bulletin 575 features the Clark- 
son model E feeder in 18-8 stainless 
steel for controlled feeding of liquids. 
Capacities range from as little as a 
few drops for single units to 2400 
gallons per day for triplex feeders. 
4 pages. Clarkson Co. 
Circle 677 on page 19 


Dry Fluid Drive 
Bulletin A654 describes a larger 
size of the Flexidyne dry fluid drive 
introduced two years ago. Horse- 
power ratings are 50 per cent over 
maximum recommended for earlier 
drives and couplings, and sizes range 
> & rs 2 my to 75 hp at 1750 rpm. Bulletin 
ee —?  ’ . TOPS FOR supplements bulletin A-640A and is 
being offered with general line bulle- 
Ser Al? ee tin A-646A, both of which are avail- 
BIG B mi IN 4 BUSHINGS... able. 4 and 8 pages. Dodge Mfg. 
Corp. 
Circle 678 on page 19 
NBD is geared for big stuff like this, or smaller parts, H 
long-run... male bearings, gear blanks hs parts | Selt-Locking nae 
i eo ae ‘ a Forty-nine per cent lighter than 
We cast them in weights up to 20,000 Ibs. Machined their standard counterparts, SPS self- 
to any degree of finish, in diameters up to 72 inches. locking nuts are reviewed in catalog 
Precise tolerances held to your specifications. folder 2321. The forged, all metal 
nuts meet weight-saving demands of 
NBD specializes in bronze metallurgy and casting | the aircraft industry and employ a 
techniques; has developed more than 40 special alloys. three-point locking action. 4 pages. 
Standard Pressed Steel Co. 


Completely equipped for shell mold, cast-to-size and 
Circle 679 on page 19 


centrifugal casting. 


Stainless Tubing & Pipe 

Company facilities for making 
stainless tubing and pipe are effec- 
tively illustrated and described in 
available brochure. Dimensions are 


AMERICAN Shoe | NATIONAL BEARING DIVISION tabulated on % to 3-in. OD tubing. 
Brake 4930 Manchester Avenue « St. Louis 10, Missouri 8 pages. Damascus Tube Co. 


For top quality and know-how in bronze castings, call or 
write us for quotes or information. 


| 
__ SOMPANY | PLANTS IN: CHICAGO + ST LOUIS » MEADVILLE, PA. Circle 680 on page 19 


Circle 477 on page 19 Circle 478 on page 19> 





100 RPM OUTPUT 
SHAFT SPEED 


This Ohe modern Reuland 


power package does all five! 


Today’s ingenous, automatic machines 
have demanded a whole new concept 
in electric motors. No longer will “just 
any motor do” because the motor now 
becomes merely an integral part of the 
modern drive package. 

Reuland’s “Xpandable Design” idea 
originated this modern new approach 
several years ago. With this unique 
system, drives incorporating many 


varied factors are supplied as a single 
unit . . . tailored to the needs of each 
individual customer. 

Modern Reuland Power demon- 
strates every day that there is some- 
thing new in electric motors. Whether 
your own drive needs are more com- 
plicated, or less, than the above sketch 

. it will pay you to take stock and 
compare with what Reuland can offer. 


se 


an 


Our New General Catalog Will Come 
In Handy — Sent FREE On Request 
Gives details on Reuland’s “Xpandable De- 
sign” . . . also shows how O.E.M.’s save 
money by using Reuland’s free “Special Mo- 
tor Library.” Get a copy for your files now, 
for sure. 


MODERN POWER FOR MODERN-DAY PRODUCTS 


S,. qxor 


MODERN REULAND POWER 


This unit contains an internal fluid 
coupling . . . a two-speed reversing 
duty motor. . . gear reducer... and 
magnetic brake mounted between the 
reducer and the fluid coupling. It is 
typical of the literally hundreds and 
hundreds of tailored adaptations 
available as a result of Reuland’s 
modern ‘‘Xpandable Design’’ idea. 
It is easy to see how this one, com- 
pact drive package saves costs and 
space and weight in comparison to 
installing separate drive units. 


REULAND ELECTRIC COMPANY 


WESTERN DIVISION: Alhambra, California 
EASTERN DIVISION: Howell, Michigan 
DISTRIBUTORS IN ALL PRINCIPAL CITIES 


® REGISTERED TRADEMARK 





New Parts and Materials 


Use Yellow Card, page 19, to obtain more information 


Enclosed Relay 


has plastic 
observation window 


Visual inspection of contacts is 
possible in a plug-in relay incor- 
porating a plastic observation win- 
dow. Dust-tight enclosure is of me- 
tallic. construction with heavy 
transparent plastic insert in one 
end. Unit is available for ac and 
de operation with contact combi- 
nations to six-pole, double-throw. 
It can be furnished with contacts 


ranging from bifurcated (twin) 
contacts for switching extremely 
low voltage and low current to 
power contacts rated 10 amp at 
115 v ac, noninductive load. Mag- 
necraft Electric Co., 3350T W. 
Grand Ave., Chicago 51, IIl. 

Circle 681 on page 19 


Shaft Couplings 
in three types 


Three precision shaft couplings in- 
clude 1 in. and 34-in. diam Oldham 
couplings, and a disk-type unit. 
Oldham couplings, consisting of a 
female floating element and two 
male elements, have either clamp 
or pin-type hubs to accommodate 
any combination of 1%, 3/16 and 
14,-in. shafts. The stainless-steel 
units tolerate a maximum of 2 deg 
angular and 1/64-in. lateral shaft 
misalignment. Disk-type coupling 
compensates for angular but not 
lateral misalignment. It is used in 
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applications where backlash can- 
not be tolerated, and is available 
with clamp or pin-type hub. It is 
rated for maximum torque of 32 
oz-in. Helipot Corp., Newport 
Beach, Calif. 

Circle 682 on page 19 


Magnetic Motor Starter 


has components which 
snap or slide together 


NEMA Size 0 and 1 magnetic mo- 
tor starter, 42 per cent smaller than 
previous open forms, is available 
for application in machine tools, 
pumps, hoists, blowers, saws, com- 
pressors, mixers and packaging ma- 
chinery. Principal components snap 
or slide together for quick inspec- 
tion and maintenance. Overload 
trip setting can be adjusted to +15 
per cent of nominal heater rating. 
Improved strongbox coil makes 


possible the use of a lower rated 
transformer. Unit can be mounted 
in any position. Machined air gap, 


low flux density, and small size 
magnet contribute to positive drop- 
out. Unit is provided in Size 0, 
rated up to 5 hp at 440 v, and 
Size 1, rated for 10 hp at 440 v. 
Contactor, nonreversing, combina- 
tion, reversing and multispeed 
forms are available. General Elec- 
tric Co., 1 River Rd., Schenectady 
5, N.Y: 

Circle 683 on page 19 


Electrical Cable 


in tape form 


Tape Cable is flat, ribbonlike elec- 
trical cable in which are imbedded 
flat copper conductors 0.0015-in. 
thick. Conductors are parallel, ac- 
curately positioned, and are sur- 
rounded by polyester insulation. 
Cable has minimum cross-sectional 
area, low interconductance capac- 
itance, high tear strength, high flex 
life, and good resistance to chemical 
attack. Nine sizes are available, 


with from 9 to 50 conductors. Cable 
is furnished in rolls of 1000 ft and 
can be easily cut to length. Tape 
Cable Corp., 790 Linden Ave., 
Rochester 10, N. Y. 

Circle 684 on page 19 


Miniature Valves 


in two and 
three-way models 


These toggle valves can be mounted 
horizontally, vertically or on a pipe 
nipple only. They are available 
in two and three-way models with 
1g or 14-in. port sizes. Control 


MACHINE DESIGN 





electrical wonder rubber OFF ERS TRIPLE VALUE 


Performance! Versatility! Economy! In all three, Enjay Buty] is the world’s 
outstanding rubber value. In a wide variety of applications, Enjay Butyl 
rubber stands unmatched in its ability to resist ozone and corona, impact and 
abrasion, moisture and weathering... properties that contribute to the 
outstanding performance of Butyl-made products. 


Instrument transformers, underground service cables, high voltage indus- 
trial cables... in these, and many other electrical applications, Enjay Butyl 
out-performs and out-lasts all other types of rubber, synthetic or natural. 
Low-in-cost and immediately available, this truly wonder rubber may well be 
able to cut costs and improve performance in your products. For further 
information, and for expert technical assistance, contact the Enjay Company. 


Ensay) Pioneer in Petrochemicals 
ENJAY COMPANY, INC., 15 West 51st Street, New York 19, N. Y. 
Akron« Boston* Chicago « Detroit * Los Angeles * New Orleans*+ Tulsa 


August 22, 19% Circle 479 on page 19 


Enjay Buty] is the greatest rubber value 
in the world . . . the super-durable rubber 
with outstanding resistance to aging « 
abrasion « tear « chipping « cracking « 
ozone and corona « chemicals « gases « 
heat « cold « sunlight + moisture. 
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(Advertisement) 


Cold Heading 
Cost Savings 


Actual Cost Cuts 
As High As 70% 


The most important consideration 
we can point out to the designer or 
purchaser of fasteners and small 
parts is that any part which can be 
machined from rod stock is also po- 
tentially available from the cold 
heading manufacturer. This tech- 
nique offers speed of production, 
without scrap loss, plus superior 
strength and appearance for low cost 
and high design efficiency. 


The designer need not be restricted 
to standard fastener sizes when they 
do not meet the requirements of his 
application. It is often much less ex- 
pensive to specify a rivet, nail or 
screw to meet the task exactly as the 
application requires, than it is to 
compromise its function for the sake 
of “standards.” While there is noth- 
ing mysterious about the cold head- 
ing process, experience has proved it 
to be of inestimable value for getting 
maximum quality .and output at a 
minimum cost. While the really spec- 
tacular advantages in cost show up in 
runs of several thousand pieces, we 
are also able to take care of short run 
requirements. We welcome and ex- 
pect manufacturers to come to us for 
advice and assistance concerning 
their fastener problems. 


Given complete specifications, in- 
cluding a drawing and an idea of the 
application, we can quickly tell you 
whether or not it will be advanta- 
geous to have your fastener or part 
JOB-DESIGNED by HASSALL. 
The remaining important aspect of 
our service to you is the ability to 
get into production quickly and 
make prompt shipment. 


Write for a copy of our new book- 
let, ‘What the Designer Should 
Know about Cold Heading”’. 


John Hassall, Inc. 


P.O. Box 2197 


Westbury, Long Island, N. Y. 
Circle 480 on page 19 
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| New Parts 








re ee 


handle swivels 360 deg for easy 
positioning. Two-way unit can 
be used normally open or normally 
closed, and is for use with air, 
oil or water to 200 psi. Three- 
way valve is for air use only. It 
can be connected directly to a 
spring-return cylinder through use 
of a pipe nipple or can be mounted 
separately. Wm. McLaughlin & 
Associates, 123 W. 155th St., Gar- 
dena, Calif. 

Circle 685 on page 19 


Nylon Tubing 


is spiral cut 


Spiral-cut nylon tubing is avail- 
able for use such as with bun- 
dling, grommet functions or as 
covers for flexible shafts. Resilience 
of the nylon spiral provides easy 
handling and quick snap-on action. 
Tubing has OD of 4%, 4 and \-in., 





and bundles diameters of 14, 14 and 


1 in. Polymer Corp. of Pennsyl- 
vania, 2140 Fairmont Ave., Read- 
ing, Pa. 

Circle 686 on page 19 


Limit-Stop Assembly 


is miniature 
ten-turn unit 


Rotating shaft within this as- 
sembly carries an axially moving 
nut. Shaft is carried in two 
miniature sealed ball bearings and 
is assembled with minimum end 


clearance or play. Adjusting 
screws. strike detent of limit 
switches. Mechanical stops can be 


included to protect driven member 








THOMAS — 


FLEXIBLE COUPLINGS 


Give You Freedom From 
Coupling Maintenance 
or EEA 


5 THOMAS 
| DBZ COUPLING 








Future maintenance costs and 


shutdowns are eliminated 
when you install Thomas Flex- 
ible Couplings. These all-metal 
couplings are open for inspec- 
tion while running. 
They will protect your equip- 
ment and extend the life of 
your machines. 
Properly installed and opera- 
ted within rated conditions, 
Thomas Flexible Couplings 
should last a lifetime. 





UNDER LOAD and MISALIGNMENT 
ONLY THOMAS FLEXIBLE COUPLINGS 
OFFER ALL THESE ADVANTAGES. 


Freedom from Backlash 
Torsional Rigidity 

2 Free End Float 

3 Smooth Continuous Drive with 

Constant Rotational Velocity 


— 


4 Visual Inspection While 
in Operation 
Original Balance for Life 


5 

6 No Lubrication 

7 No Wearing Parts 
8 


No Maintenance 


Write for Engineering Catalog 351A 


| 


THOMAS FLEXIBLE 
COUPLING CO. 


WARREN, PENNSYLVANIA, U.S.A. 


Circle 481 on page 19 
























Heavy Machine Tools 


igh- da 

DPC -—A high-speed, 

plies i seal, for more ot 2 
i ion in heavy 1n 

one Stock sizes for shafts 


Machine Tools And 
Power Trans 


ationary § $ 
ae housing. Stock sizes 


250 through 4.900: 











mission Equipment 


x : 
the stuffing boxe installation one net 
.250 through 4.006 tock sizes for shafts 


A Complete Line 
GITS SHAFT SEALS 


For Every Application 


These modern, mechanical, face-type seals are carried in stock — 
to save you time ard money. Write for detailed data. 


GITs BROS. MFG. Co. 


1868-A South Kilbourn Avenve ° Chicago 23, Illinois 

















Specialists In Lubricating Devices And 
Shaft Seals For Almost Half-A-Century 














user. S 





950 through 4.000. 















Aircraft Engines And Accessories 


STYLE HH — Absolute minimal space 
(both radial and axial) under extreme 
conditions of temperature, pressure and 
seal face surface speed. Features pres- 
sure balance when fluid pressure is 
applied internally or externally. Stock 
sizes for shafts .250 through 4.000. 


) | | through 1.000. 
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Get 10 Integral-Motor-Pump advantages 


in two NEW types (three models) of 


GAST *"= AIR PUMPS 


Designers seeking a dependable vacuum 
or pressure source for industrial instru- 
ments, vending machines, air gauge cir- 
cuits, air sampling, laboratory equipment, 
printing and packaging machinery, etc., 
will find these mew Gast Integral-Motor 
Air Pumps highly advantageous, especially 
where compactness and portability count. 
Consider these outstanding features: 


. Latest type G.E. “Form G” motors. 

. More compact than any pump of equal capacity. 
. Total weight reduced 14—cuts shipping costs. 

. Motor mounting time and labor eliminated. 

. Simple, trouble-free rotary-vane design. 

. Vanes take up their own wear automatically. | 

. Positive displacement, pulseless air delivery. 

. Improved appearance—smoother exterior. 

. Dependable for original equipment; plant use. 

. Forced air fan cooling on Models 0321 & 0521. 


SOW ON OO Lf WP 


~ 


Write for new Bulletins V-356 and P-356! 


GAST MANUFACTURING CORP., 
P.O.Box 117-P, Benton Harbor, Mich. 


*0321 similar in appearance. 


Automatic 
Shoft Seals 


Performance -Vacuum & Pressure 


40F gancccccussuconsgocescsocccscss A 











eeuceesuses 
$ i Ss 
Pressure, pal vocuum in. Hg 


Original Equipment Manufacturers for Over 25 Years 


GAST 


e AIR MOTORS 
To 4 HP. 
e COMPRESSORS 





ROTARY 


SEE OUR CATALOG IN SWEET’S PRODUCT DESIGN FILE 
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TO 30 P.S.t. 
e VACUUM PUMPS 
TO 28 IN. 


Circle 483 on page 19 
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or potentiometer, should electricity 
stop or circuit fail. Mechanical 
stops can be adjusted to any posi- 
tion or number of turns from zero 
to ten. Electrical stop settings 
can be set from either end to ten 





or less turns, Basic configuration is 
intended for a ten-turn potentiom- 
eter, and has a servo-mount pilot 
and clamping shaft. Driving end 
of assembly is provided with 14-in. 
shaft. Mounting end is provided 
with either servo or flange mount- 
ing. United Hydraulics Inc., 110 
Terre! Court, Dayton 7, O. 

Circle 687 on page 19 


Alloy-Steel Studs 


have tensile strength 
of over 125,000 psi 


Alloy-steel studs, double-drawn and 
heat-treated to prevent thread dis- 
tortion and stud failure, have 
tensile strengths of over 125,000 
psi. They are available in quarter- 


“A, 
“iy 


inch multiple lengths up to 12 in. 
and in eight diameters from 1 to 
1 in. Jergens Tool Specialty Co., 
712 E. 163rd St., Cleveland 10, O. 

Circle 688 on page 19 


Ac Motors 
have outputs to 1 hp 


Series 3800 ac motors are designed 
for induction, torque or hysteresis 
synchronous applications. Motors 
are available for input voltages of 
26 to 230 v ac, one, two and three- 
phase; input frequency is from 
25 to 400 cycles. Induction units 
have outputs to 1 hp. Torque mo- 


MACHINE DESIGN 











From a Sound Blank 
Comes a Sound Finished Product 


One of the best ways to insure top quality in finished 
circular products is to insist on sound, reliable 
blanks. You have this assurance when your specifi- 
cations call for Bethlehem blanks, which are un- 
surpassed anywhere. 

These sturdy steel pieces are made in a two-way 
mill that combines the steps of forging and rolling. 
Blanks produced in this mill have uniformity and 
good grain flow. They are very strong; hence thinner 
sections can often be used. And their internal struc- 
ture is so dependable that machining can be done 
with confidence. There is no hidden trouble lurking 
beneath the surface of the metal. 

Bethlehem forged-and-rolled blanks are widely 


BETHLEHEM STEEL 


used in the making of gears, crane and industrial 
wheels, sheave wheels, flywheels, brake drums, 
turbine rotors, pipe flanges, and other circular 
products. They are available in a wide range of 
sections, and in sizes from 10 to 46 in. OD. Orders 
can be furnished heat-treated or untreated. 

We suggest you get full details from the nearest 
Bethlehem office. Or write for a copy of Booklet 
216, which contains many interesting facts and 
more than 80 photographs. 


BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. 





Circle 484 on page 19 
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He certainly can. He represents a 
company that makes al] types of 
steel drive and conveying chain plus 
sprockets and attachments. His en- 
gineering experience is therefore 
broad. He is familiar with, or able 
to comprehend, the problems in- 
volved in almost any application. 
And of course since he sells every 
type of chain he is in a position to 
make completely unprejudiced rec- 
ommendations. A good man to cul- 
tivate, the Union Chain man. 








The Union Chain And 
Manufacturing Company 
" SANDUSKY, OHIO 


Circle 485 on page 19 
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tors have 10 to 200 oz-in. stall 
torque, and motors for hysteresis 
synchronous use generate 1/200 
to 44-hp. Units can be wound for 
single, dual or three speed, and 
can be supplied self-cooled with 
internal fan. Induction Motors 
Corp., 570 Main St., Westbury, 
N,. x. 

Circle 689 on page 19 


Wire Rope 


transmits signal 
through center core 


SignalKore wire rope, in addition 
to transmitting force for hoisting 
and other materials-handling op- 
erations, transmits continuous com- 
munication instructions through its 
center core. Copper-wire conduc- 
tors are imbedded in a fiber core, 
which is incorporated into the 
steel-wire rope. Rope can be used 
with either standard or sound- 
powered phones. Rope diameters 
range in size from % to 2 in. 
Cores for the %4, 7/8 and 1-in. 


diam ropes have two conductors. 
Ropes with 114 and larger diame- 
ters contain three conductors. 
American Chain & Cable Co. Inc., 
929 Connecticut Ave., Bridgeport 
2, Conn. 

Circle 690 on page 19 


Hose Fitting 


maintains seal 
between — 70 and 450 F 


Hose is retained between an insert 
and a collar in a permanent fitting 
for medium pressure (1500 psi) 
Teflon hose. Collar diameter is re- 
duced by radial pressure applied 


MACHINE DESIGN 





NEW GOLDEN 
BONDERITE 
for Aluminum 


Uniform color 


and uniform 


It’s the simplest thing in the world to check on the 
efficiency of a Golden Bonderite installation. Just look 
at the color of the aluminum as it comes out of the 
Bonderite machine. The uniform golden coating looks 
the same—and it is the same—24 hours a day, seven 
days a week. 

Golden Bonderite sets entirely new standards of 
efficiency and performance as a paint base for aluminum 
and its alloys. Operated with the Parker ‘‘Reactifier,”’ 
the Golden Bonderite solution can be used indefinitely, 
ending the costly necessity of dumping the bath at 
frequent intervals. Normal chemical replenishment 
keeps the Golden Bonderite solution in continuous 
balance. 

This ease and certainty of achieving uniformly 
excellent results means real savings for aluminum 
fabricators. 

It guarantees an effective base for paint. 

It breaks the finishing line production bottleneck. 
It saves money on chemicals. 

It saves money on rejected parts and minimizes 
field calls because of finish failures. 


There are no limitations on the use of new Golden 
Bonderite. It may be applied by spray or immersion. 
Treatment cycles can be set to suit production speed 
and equipment. 


PARKE 


BONDERITE and BONDERLUBE PARCO COMPOUND 


BONDERITE 
Corrosion resistant 
paint base 


aids in cold forming 
of metals 


means 


uniform coatings 


. 


efficiency 


Samples of Golden Bonderite-treated aluminum, plus 
test data, are available for your inspection. Write or call. 


How Parker ‘'Reactifier’’ Werks 


In conventional surface treatments of alumi- 
num, work passing through the solution 
causes a buildup of impurities. As impurities 
increase, solution efficiency decreases until 
there’s nothing to do but dump the bath and 
start over. 

The Parker “Reactifier’? removes these 
impurities as fast as they are formed in the 
Golden Bonderite solution. Constant circu- 
lation of the Golden Bonderite through the 
exclusive ‘“‘Reactifier’”’” means a_ balanced, 
efficient solution that can be used indefinitely. 


Write for Bulletin in COLOR! 


Get your copy of the descriptive bulletin 
on Golden Bonderite and its companion, 
Green Bonderite, for aluminum. It’s new! 


RUST PROOF COMPANY 
2193 E. MILWAUKEE, DETROIT 11, MICHIGAN 


PARCO LUBRITE TROPICAL 
wear resistant for friction heavy duty maintenance 
surfaces paints since 1883 


rust resistant 


*Bonderite, Bonderlube, Parco, Parco Lubrite, —Reg. U.S. Pat. Of. 
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get pumping efficiency 


.. With Ii-R motorpumps 


Here is a line of efficient, de- 
pendable centrifugal pumps 
that can add to the overall 
performance of the equip- 
ment you manufacture... 
Ingersoll-Rand Motorpumps 
— available in the widest 
range of types and sizes — 
are made to stand up under 
the most severe service; will 
provide the best in low-cost, 
low-maintenance operation. 


Send for your copy of litera- 
ture that contains complete 
performance and _installa- 
tion data. 


MOTOR PUMP 


by 


Ingersoll-Rand 


11 Broadway, New York 4, N. Y. 
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along its length, working plastic 
inner core and braid forward toward 
hex nut. Positive lock results be- 
tween braid and fitting, and between 
inner core, braid and insert. Seal 
does not leak after extreme tem- 
perature cycling between — 70 and 
450 F. Configurations available 
include straight fittings, 45 and 


HEX NUT TEFLON INNERCORE COLLAR 
INSERT WIRE BRAID 





90-deg elbows. Sizes range from 
3/16 to 114 in. hose diameter. 
Lines equipped with the fittings 
meet MIL-H-25579 (USAF). Tite- 
flex Inc., Hendee St., Springfield 
4, Mass. 

Circle 691 on page 19 


Electric Brake 


fits any 
NEMA C face motor 


Series E electric disk brake fits 
any standard NEMA C face motor. 
Taper lock bushing assures posi- 
tive pinion retention and affords 
simplifier motor mounting without 
disassembly. Air gap limiter pro- 
vides protection against coil burn- 


out. Brake is rated from 3 to 260 
lb-ft. Safety Industries Inc., Star- 
Kimble Industrial Motor Div. 
Hamden, Conn. 

Circle 692 on page 19 


Miniature Potentiometer 
for applications to 125 C 


Mite-E-Mite miniature potentiom- 
eter can be solder-mounted, per- 
mitting maximum resistance to vi- 
bration. High hermetic resistance 
is provided by O-ring seal and 


MACHINE DESIGN 
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WHY Cambridge 


WOVEN WIRE BELTS 


glass-sealed header. Unit weighs 
10 grams and has applications 
where size and weight are limiting 
factors. San Fernando Electric 
Mfg. Co., General Scientific Div., 
San Fernando, Calif. 

Circle 693 on page 19 


Power Transmission Parts 


include molded nylon units 
and metal adapters 


Molded-nylon spur gears, thrust 
washers and metal adapters for ny- 
lon sleeve bearings have been 
added to a line of nylon power- 
transmission parts. Gears are 
available in 48 pitch, 1-in. face by 
1414, deg pressure angle and 32 
pitch, 3/16-in. face by 141% deg 
pressure angle. Both have stand- 
ard stock bore sizes ranging from 
3/32 to %-in. Thrust washers 
of 1/16-in. molded stock are 
available in sizes from 44-in. ID 
by %4-in. OD to 11% in. ID by 3 in. 
OD. Metal adapters for nylon 
sleeve bearings have OD machined 
to fit oversize bearing housings. 
Adapters are available in steel, 
brass, bronze and aluminum. Cli- 
max Metal Products Co., 863 E. 
140th St., Cleveland 10, O. 

Circle 694 on page 19 


Zippered Tubing 


for multiconductor 
wiring use 


Zippertubing encases, identifies 
and protects multiconductor wiring 
in aircraft, electronic or electrical 
industries. Tubing can be _ perfo- 
rated to allow branch-outs or per- 
mit moisture to escape, or lined 


mean low cost, 
continuous processing 


By providing belt-to-belt movement 
at controlled speeds, woven wire 
conveyor belts eliminate batch 
handling, increase product uniform- 
ity and production capacity in all 
types of manufacturing. No matter 
what you’re processing . . . metal 
parts, food products, chemicals, 
plastics, ceramics, glass... wet or 
dry, hot or cold... you can cut 
operating expenses all along the line 
by combining movement with 
processing. EXAMPLE: 


MOVING BELT carries a stream of brass 
light bulb ferrules through furnace for 
continuous, uniform annealing at 1400° F. 


OPEN MESH of Cambridge belt allows 
free circulation of heat around the load 
so that hot spots are eliminated. Open 
mesh construction also permits rapid 
drainage in wet processes such as 
quenching and washing. 


ALL-METAL BELT withstands heat up to 
2100°F. (as in copper brazing) without 
damage, provides lasting strength be- 
cause there are no seams, lacers or 
fasteners to break or wear. 


SPECIAL RAISED EDGES hold parts on 
belt, are typical of variety of side and 
surface attachments available to hold 
your product during flat or inclined 
movement. 


Regardless of your industry ... metal- 
working, food, chemical, glass or ceramic 
++. you'll find bined mov t and pro- 
cessing practical and economicalin machines 
for your own operation or for resale. 
Cambridge Woven Wire Conveyor Belts 
are made in any size, mesh or weave, from 
any metal or alloy to do the job you want 
-+» hot or cold, wet or dry. Call your Cam- 
bridge Field Engineer to discuss how you 
can cut costs by continuous operation. Look 
under “Belting, Mechanical” in the Yellow 
Pages ...or write for FREE 130-PAGE 
REFERENCE MANUAL. 





METAL ||| SPECIAL Department N, 


| CONVEYOR +++ = METAL Cambridge 8, 
BELTS +++ FABRICATIONS Maryland 


OFFICES IN PRINCIPAL INDUSTRIAL CITIE 
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on inside to protect wires against 
heat or cold. It is available with 
0.020 and 0.040-in. wall thicknesses 
in nine colors, including black and 
clear plastic. Zippertubing Co., 
5333 S. Sepulveda Blvd., Culver 
City, Calif. 


wy ITE PRG NT a : Circle 695 on page 19 
COPYMATION ni Automatic-Disconnect Switch 


is magnetically held to 
: . revent continuity errors 

—_— exact-copy whiteprints quickly, , ; 
easily—at half the cost of blueprinting. —— ie ite is 
Save time, work and money. With the si Automatic-disconnect en ‘4 
modern P&H SPEEDMASTER, anyone can vcanie en , magnetically held and automati- 
print and develop exact same-size black- dovetaion sauul. aaah abepaen = cally disarmed when energizing 
line and colored-line whiteprints of drawings, reverse control. 
charts, reports, letters, forms, or any Electronic drive gives instant and 
translucent original whether written, typed, es Sees eee Senne 
printed or photographed. Has latest oth. wehbe eae nl 
P&H developments. Pays for itself Full development at all speeds with 
over and over again. low ammonia consumption. 

Continuous high-volume production 6 in. diameter cool contact revolving 

whiteprinters from $1195 up. Also Spee-Dee glass cylinder. 


Whiteprinters from $79.50 up. = built of jig-drilled aluminum 


FOR PHOTO LA 7 ; 4 
AND Aer ta thm Send for informative Bulletin 56S1 


Complete line of P&H 
custom-built Stainless m>rerresentinc PECK & HARVEY mec. corr. voltage drops between 13 and 5 v. 


Saco wmeend | By 5630 N. WESTERN AVE., CHICAGO 45 Unit is fail safe since solenoid will 
tome Free darkroom Progressing with the Reproduction Industry Since 1937 not pull switch closed. Unit with- 
spain sf stands vibration frequencies to 500 
cps at 10 g. Switch occupies less 
than 2.5 cu in. and weighs 4 oz. 
Design eliminates errors of circuit 
continuity resulting from residual 
fields after power failure. Switch 
is available in single and double- 
pole models in corrosion-resistant 
casings. Lear Ine., 110 Ionia Ave. 
N.W., Grand Rapids, Mich. 

Circle 696 on page 19 














Plug Valves 


in 1), ly, and 
34-in pipe sizes 


These plug valves are operated by 
handles that open and close against 
pressure with no effort, and are 
available in 14, % and %4-in. pipe 


sizes. O-ring flow seal and O- 
here’s how on helps rings at top and bottom prevent 


Design-wise, HI-LO automatic variable speed pulleys help you 
reduce complex design problems. Functionally, they’re first choice of 
many design engineers for a wide range of applications. The simple, 
positive action of cam followers on cams is the mechanical 
action that takes place in maintaining the pitch diameter setting 
regardless of load—an exclusive feature of Fil-LO pulleys. Springs 
in HI-LO users are not driving members as in most 
spring-loaded pulleys, but serve primarily to keep the pulley 
faces in contact with the belt. 

For FREE technical manuals with diagrams, descriptions of 
applications and other power transmission data, write: 


Equipment Engineering Company external leakage. Valve is full 
2855 Columbus Ave., Minneapolis, Minnesota ported and allows straight- 
through flow passage in open posi- 
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WECTrOHR 


Soft PACKINGS FOR HEAVY-DUTY INDUSTRIES 


E. 
BP victouex 258. 


elatively low cost. Good torque retention 
qualities. Excellent for sealing oil, 
» fuel, water; max. temp., 300° F. 
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500 1000 


PF victouex 342 


For use with medium-heavy flange 


pressures. Good resistance to fuel, 
oil, water—at temperatures ‘a 


to 300° F. 
Sirs ... 
cca A sO 
For applications with medium-heavy ne 
flange pressures. Also, where good 
resistance is required against max- y \®% 
imum temperature, oil - 
ae, Seats Tue fate, 


ASBESTOPRENE 


ie Si 
Used where medium-light flange mn | | 
is preseni—and where maximum vi (2 


ance is needed against high tempera- 
tures, oil and aromatic fuels. 


‘VICTOPAC 60V v 4 


Dense structure material with low com- 


pressibility and maximum resistance : 
to high temperatures, oil, water 7 


=. and anti-freeze solutions. 


1500 2000 2500 


Full range of synthetic packings 


The five Victor “soft” packings plotted on the com- 
parative compressibility chart answer many prob- 
lems for automotive sealing engineers. Each packing 
is made of the best materials for coping with 
problems inherent in specific applications. Each has 
the right density and degree of compressibility to 
meet varying flange pressures, temperatures and 


the penetration of water, oils and other fluids. Each 
packing conforms to SAE-ASTM specifications. 

Complete technical information about these pack- 
ings and their uses is available from your Victor 
Field Engineer. If you do not know where to reach 
him, write Victor Mfg. & Gasket Co., P. O. Box 
1333, Chicago 90, Ill. 


WECTroOnR 


Sealing Products Exclusively 


GASKETS « OIL SEALS - PACKINGS 
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w! PALNUT’ 


SELF-THREADING NUTS 


& 


Make their own 
threads on studs 
— easily, quickly 


Deep, clean threads 
assure high torque 
and tensile values. 


Hex form fits all 
standard tools and 
shanks. 


Resilient wash- 
er face spans 
holesand slots. 


May be removed 
and re-used on same 
studs. 


Thread-forming teeth 
exert powerful vibra- 
tion-proof grip on 
studs. 


Full contact 
(360°) on work 
surfaces, flat 
or irregular, on 
perpendicular 
or off-angle 
studs. 


Ideal for Nameplates — Ornaments — Moldings 
with die-cast or cold-forged studs 


ge . .. low-cost, plain studs become strong, 
vibration- proof threaded assemblies by 
simply fastening with the new PALNUT Self- 
threading Nuts. You eliminate the high cost of 
threaded studs—your fastening operation does 
the thread-cutting while tightening. No special 
tools needed—high-speed assembly is obtained 
with standard tools and methods. 


PALNUT Self-threading Nuts are made of 
spring-tempered steel, comprising a thread- 
cutting lock nut and flat washer in one piece. 
Parts are pulled up tight with a resilient spring 
locking action that will not loosen in service. 
Available in sizes for 14”, 34” and 14” un- 
threaded studs. Write for free samples and 
descriptive literature. 


Aiso available with 
“bonded-in”’ plasti- 
sol compound to seal 
out water and dust. 


THE PALNUT COMPANY, 75 Gien Road, Mountainside, N. J. 


Subsidiary of United-Carr Fastener Corporation 


LOCK NUTS 





PALNUT’ 


FASTENERS 


Quick, secure fastening at low cost 


Circle 492 on page 19 


rt 


New Parts 





tion. The 14-in. size is available 
in stainless steel with aluminum 
handle. Other sizes are brass. 
Circle Seal Products Co. Inc., 2181 
E. Foothill Blvd., Pasadena, Calif. 

Circle 697 on page 19 


Amplifier 


is miniature 
airborne unit 


Model F-418 miniature amplifier is 
for use in missiles, aircraft and 
other structures where size, weight, 
power consumption and vibration 
are important factors. Unit incor- 
porates subminiature tubes select- 
ed for low microphonics. Un- 
grounded filaments also minimize 
noise. Amplifier has provision for 
both fixed and variable gains, from 
10.2 to 99.5 for variable and 10 to 
100 for fixed gains. Amplifier per- 


mits adjustment of system gain of 
accelerometer, amplifier and filter 
so that full-scale gain of system 
can be adjusted within necessary 
tolerances. Gulton Industries Inc., 
212 Durham Ave., Metuchen, N. J. 

Circle 698 on page 19 


Variable Speed Reducer 


is motorized 
reversible unit 


Zero-Max reversible variable speed 
reducer provides instant reversing, 
while running or stopped, without 
motor reversal and with accurate 
speed repetition. Basic unit con- 
sists of a reversible variable speed 
reducer built onto a 48-frame mo- 
tor which drives reducer through 
1:1 helical gears in reducer hous- 
ing. Unit is reversed by a lever 
at the top rear of the reducer 
housing. Reversing motor does 
not reverse output shaft. Output 
speed can be set from 0 to 400 
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EXPANDER RING MADE 
FROM A NEW NICKEL-SAVING 
STAINLESS STEEL (TYPE 201) 


PIONEERED BY 
ALLEGHENY LUDLUM 


Newly-designed stainless steel 


OIL RING ASSEMBLY gives auto drivers 3-WAY ADVANTAGE 


BETTER OIL 
ote) Tel h 4 


BETTER ENGINE 
PROTECTION 


LONGER 
ENGINE LIFE 








WRITE for a copy of our “Technical 
Horizons” bulletin on the Allegheny 
200-Series stainless steels. 


ADDRESS DEPT: MD-92 
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Oil rings do a very demanding job in an automo- 
bile engine. They control the amount of lubricant 
allowed to pass up to the compression rings and 
cylinder walls. In modern cars, with higher com- 
pression ratios, the tension of the oil ring ex- 
panders has had to be increased—and that’s where 
Allegheny Type 201 stainless offers advantages. 

Engine operating temperatures have virtually 
no effect on this new stainless alloy. It maintains 
constant tension whether the engine is hot or 
cold, permitting most efficient design for maxi- 
mum flow of lubricant when friction is greatest, 
and less flow when the engine is warmed up and 
requires less. Formerly, carbon steel expander rings 
suffered a tension drop when heated to engine 


Make it BETTER—and LONGER 








operating temperature. Then under heat they took 
a permanent set, which caused the loss of “cold 
tension.”’ Allegheny 201 also has ended the prob- 
lem of expander breakage due to the corrosive 
action of engine deposits. 

This success story is just one of many being 
written with the new 200-series of low-nickel 
Allegheny Stainless Steels. Fabricating methods 
are virtually the same as with the higher-nickel 
300-series, but you'll find some advantage in 
cost, and much greater availability in times of 
nickel shortage. @ If these new steels seem to fit 
into your manufacturing or service picture, give 
us a call. Allegheny Ludlum Steel Corporation, 
Oliver Bldg., Pittsburgh 22, Pa. 


LASTING—with 


wsw 6528 


Allegheny Stainless 


Warehouse stocks carried by all Ryerson steel plants 
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. .. PUT UP THE 
WIND SHIELD, NELLIE 


When the going got dusty back in 1907, 
Nellie had to put up the ‘wind shield” 
on this early Pope-Toledo. Mamma was 
too busy with spark, throttle, mixture, 
lubricator, cone clutch, progressive shift, 
bulb horn, two-hand steering and hand- 
and-foot brakes to do that too. And can 
you imagine what that gritty, billowing 
dust did to the EXPOSED gears, pro- 
tected only by some sticky, poor-grade 
grease? No wonder tolerances were gen- 
erous — and gear life short! 


Into this pioneering atmosphere plunged 
John Christensen and Soren Sorensen, to 
start in the gear business. The problems 
that faced them then were different than 
those we face today, but we still adhere 
religiously to their formula for meeting 
them — do the best job possible every 
time, and be sure it’s done a little better 
than anyone did it before. We think 
that’s the main reason we've built up 
such a Satisfied list of steady customers 
over the past 50 years. We'd like to add 
you to this list too — why not give us 
an opportunity on your next custom 
gear order? 


THE CINCINNATI GEAR CO. 
CINCINNATI 27, OHIO 
Fifty Years of “\Gears— Good Gears Only” 
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rpm. Speed setting can be changed 
while unit is operating in either 
direction or in neutral. The mo- 
torized reducer is available in mod- 
els delivering 10, 15 and 20 Ilb-in. 
constant torque through entire 
speed range to zero rpm. Revco 
Inc., 1900 Lyndale Ave. South, 
Minneapolis 5, Minn. 

Circle 699 on page 19 


Miniature Relay 


uses wedge-action 
switching principle 


Mark II relay is a six-pole, double- 
throw, hermetically sealed unit 
which meets MIL-R-5757C and 
MIL-R-25018. It uses wedge ac- 
tion to achieve positive contact 
in both energized and de-energized 
conditions. Action involves con- 
stantly increasing contact pres- 
sure during overtravel period after 
initial engagement. It also re- 
moves contaminants from contact 
surfaces, reducing resistance to 


micro-level currents, and providing 
excellent shock and vibration re- 
sistance. Operating ambient tem- 
perature range is — 65 to 200 C. 
It switches currents reliably from 
dry-circuit levels to 2 amp. Electro 
Tec Corp., South Hackensack, N. J. 

Circle 700 on page 19 


Air-Hydraulic Cylinder 


has external threads 
on cylinder barrel 


Cylinder for air or hydraulic serv- 
ice has high strength and re- 


ELECTRIC 


POWER 


AT IT'S MONEY SAVING 





VALLEY 


BALL BEARING 


MOTORS 


This completely enclosed but... 
air cooled motor is of the latest 
design—no foreign matter can 
penetrate the windings. Its ball 
bearings and stator core are 
kept cool by 3 fans which trans- 
fer the heat to the frame and 
end bells — cooling the motor 
completely — and remember a 
cool motor runs longer. 


oe PSS ee Se Cs eee ee rn oe 


Other Types 

of Valley Motors 
Type SN _ polyphase, 
high torque, constant 
speed, continuous du- 
ty, squirrel cage in- 
uction, 


Type AN single phase, constant speed, 
continuous duty, repulsion start, induc- 
tion run. 


Write for Descriptive Literature, 


VALLEY 


Seiad Siemme) ate) vale), | 


4221 FOREST PARK BLVD. + ST. LOUIS 8, MO. 
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The “Outboard Motor” Principle, 


Applied (o Hydraulics ices 
MiIcKERs “Packaged” Hydraulic Power Units 


® 
Are Compact, Convenient and Economical 


The outboard motor is popular because 
it is a complete, self contained power 
package ... quick and easy to apply. Vickers Power Unit for TV tube- 
; : , and making machine. Built at Waterbury, 
Vickers Custom-Built Power Units pro- Conn., plant. 
vide a comparable packaged system for Fis 
the hydraulics of any particular machine 
or job. Built to the exact needs, it is 
compact, efficient, and very quick and 
easy to apply. 
All necessary pumps, valves, interme- 
diate piping, motors, controls, oil reser- 
voir, oil filters, air cleaners, oil level 
gauges, fittings, etc. are included, as well 
as electronic components if used. 
You are assured dependable perform- 
ance. Design is improved and simplified, 
time and cost of installation are reduced, Vickers Power Unit for controlling 
appearance is better, servicing is easy. —— Built at El Segundo, 
Each unit is pretested at the factory 
and is ready for immediate operation. 
Vickers undivided responsibility for the 
entire hydraulic control system is im- 
portant to both the machine builder and = if ‘ 


; , a eee Vickers Power Unit for operating 
his customer. Write for Bulletin 52-45. Pex, a | printing press. Built at Chicago, Ill., 


VICKERS INCORPORATED 
DIVISION OF SPERRY RAND CORPORATION 
Machinery Hydraulics Division 
ADMINISTRATIVE and ENGINEERING CENTER 
Department 1430 e Detroit 32, Michigan 


Application Engineering Offices: ATLANTA « CHICAGO 

CINCINNATI « CLEVELAND + DETROIT « GRAND RAPIDS 

HOUSTON « LOS ANGELES AREA (EI Segundo) e MINNEAPOLIS 

NEW YORK AREA (Summit, N.J.) ¢ PHILADELPHIA AREA 

(Media) « PITTSBURGH AREA (Mt. Lebanon) « PORTLAND, ORE. Vickers Power Unit for operating press 

ROCHESTER « ROCKFORD « SAN FRANCISCO AREA (Berkeley) roll. Built at Toronto, Ont., plant. 
SEATTLE ¢ ST. LOUIS « TULSA * WORCESTER 
IN CANADA: Vickers-Sperry of Canada, Ltd., 

Toronto and Montreal 


Vickers Power Units are built also at Detroit. 


ENGINEERS AND BUILDERS OF These five plan convenient shipment from coast to coast. 
OIL HYDRAULIC EQUIPMENT SINCE 1921 pats erie CoE ne sec om 
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NYLAFLOW® PRESSURE TUBING 


Nylaflow is a tough, resilient polyam- 
ide tubing. Its unusual combination of 
characteristics—different from any 
other tubing—has increased its use in a 
growing number of industries and appli- 
cations. The superior performance of 
Nylaflow Pressure Tubing has proved ad- 
vantageous in the following applications: 


e Lubrication lines 

e Hydraulic lines 

e Air or vacuum lines 

e Oil and fuel lines 

e Beverage and syrup lines 


e Caustic or solvent lines 


Installation of flexible Nylaflow is con- 
venient, economical, low cost: it can 
be used with standard metallic fittings 


(Left) Nylaflow undergoes a quick burst 
test—one of the in-process quality 


controls used in manufacture. 


Unique characteristics of NYLAFLOW 
provide better performance, lower costs 


NYLAFLOW gives you: 


High burst strength at low cost 
Outstandingly long flex and vibra- 
tional life 

Abrasion and crush resistance 
Resistance to solvents, oils, alkalis, 
hydraulic fluids 

Non-toxic, non-corrosive, fungus 
resistant properties 

Installation with standard fittings 
Flexibility—eliminating 
prebending 

Form stability—can be perma- 
nently bent with heat 


Nylaflow Pressure Tubing is available in short time burst ratings of 1000 psi.—Type T, 
and 2500 psi.—Type H. It is manufactured to conform with Polymer Specification 
NYT-800. For latest data on design and performance possibilities write today for 


Nylaflow Bulletin. 


THE POLYMER CORPORATION OF PENNA. 


Reading, Pa. 
Export: Polypenco, Inc., Reading, Pa., U.S.A. 


Nylon, Teflon*, NYLAFLOW and NYLATRON® GS 


176 
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sistance to external damage. Ex- 
ternal threads on cylinder bar- 
rel, with internal threads on heads, 
prevent cylinder breathing under 
high pressures. Outside threads on 
cylinder permit full use of inter- 
nal honed tubing surface, providing 


long stroke or short over-all length 
of cylinder. Cylinder heads are 
cast steel, and are O-ring sealed. 
Barrels are heavy-wall, precis- 
ion-honed, seamless-steel tubing. 
Remco Mfg. Co., Petaluma, Calif. 

Circle 701 on page 19 


Spring-Steel Clip 


for radio and 
television control knobs 


New one-piece Speed Clip secures 
radio and television control knobs 
to tuning shafts. Inserted by 
hand into the knob recess with 
slight compression, fastener centers 
itself and locks firmly in place. 
Tensioning loops at top of clip 
provide evenly distributed bearing 
surfaces, minimizing wear on knob. 
Knob with assembled fastener is 


thrust over D-shaped shaft where 
it is held firmly under live spring 
tension. Slight pressure is needed 
to remove knob from shaft. . Tin- 
nerman Products Inc., P.O. Box 
6688, Cleveland 1, O. 

Circle 702 on page 19 


Shaft-Position Encoder 


has 3-minute 
angular accuracy 


Type RD-13 Digisyn is a high-pre- 
cision photoelectric shaft-position 
encoder which provides angular 
position data in cyclic binary code 
to an accuracy of 13 digits, or bet- 
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DO YOU 
KNOW ABOUT | 
GASK-O-SEAL? 





The static seal that can not blow out! 


If you do not know about Gask-O-Seals look at these facts: 

M Gask-O-Seals will seal practically any processable fluid 

™ Gask-O-Seals can be re-used .. . 

“ Gask-O-Seals will seal at low or high pressures, vacuum or 
positive ... 

 Gask-O-Seals are available as standards and as specials in almost 
any configuration or to meet special requirements. 

They are recommended for flanges, gear boxes, transfer cases. . . 


The above diagram is “typical’’ only. Gask-O-Seals are ° . 
ts any place where truly efficient static seals are needed. 
also made with one-side seals 


: *—the O-Seal family 


an FRANKLIN C. WOLFE CO. 


ponerse . Culver City, California 
boh-0-Seel © (CO) “sealing design specialists” 


Riv-O-Seal “ 


Bon-O-Seal * A DIVISION OF arker APPLIANCE COMPANY 
CE O-Seal * op Hydraulic and fluid system components 
O 


° 


After Fastening 


Note: A recent development of the Gask-O-Seal principle indicates effective sealing 
the temperature ranges of 400° to +1000° for specific applications 
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only 


circuit breakers prevent 


fault single-phasing 


1. Short circuit or over 


load involving any con- 


ductor trips lever, ro 


tates common trip bar. 


2. Rotating trip bar 
releases the latch arm 
—which rapidly moves 
upward, 


3. Latch release acti- 
vates quick-trip linkage, 


pivoting 
breaker har 


common 


4. All breaker arms 
yoked tocommon bar... 
fault in one line trips 
all 3 poles, 


THE ABOVE ACTION COMPLETELY CLEARS THE CIRCUIT IN AS LITTLE AS % CYCLE. 


Westinghouse AB breakers 


trip ALL THREE poles 
on any circuit fault 


YOU CAN BE SURE...iF ITS 


Westinghouse 


WESTINGHOUSE FLECTRIC CORP.,. BOX: 868, PITTSBURGH 30, PA 
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MULTI-PHASE CIRCUITS 
REQUIRE 
MULTI-PROTECTION 


by H. D. Dorfman 


Westinghouse Electric Corporation 


In 3-phase operation, one phase may 
sometimes be faulted to ground without 
directly affecting the other two lines. 
This can be dangerous to personnel 
and intolerably expensive in damage to 
3-phase equipment continuing to oper- 
ate. Such single-phasing virtually 
doubles the effective amperage, doom- 
ing motors not immediately taken out 
of service. For example: 


Single-Phasing Burns Out Motor 


Case 48SW3: Motor, rated at 9 amp, 3 
phase and demanding 7.5 amp to power 
a blower, was on a circuit protected by 
three 20-amp fuses. One line faulted to 
ground, blowing its protective fuse. The 
motor continued running on the two 
unfaulted lines——single-phasing at an 
estimated 13.5 amp. This load was not 
enough to blow the remaining fuses and 
improperly applied overload relays did 
not act in time. 
Result: Burned-out motor. 


Single-Phasing Creates Hazard 


Case 52PC5: Machine motor rated 10 
hp, 440 volt, 3 phase, was controlled by 
a combination reversing starter having 
17.5 amp time-delay fuses. Evidently, 
one fuse blew to clear a phase-to- 
ground fault. Soon after, the unsuspect- 
ing operator attempted to stop the ma- 
chine by “plugging”’’, in an emergency. 
Due to the single-phase condition, brak- 
ing was not achieved. 

Result: Accident. 

Other examples can be cited, illustra- 
ting that even dual-element, time-delay 
fuses do not always prevent harsh treat- 
ment of motors and controls, when fault 
single-phasing occurs. 


AB Breakers Prevent Such Losses 


Any LOAD-side fault causes simulta- 
neous tripping of all three breaker poles, 
immediately isolating the troubled sec- 
tion. As soon as the fault is removed, 
power can be quickly restored by simply 
flipping the breaker handle. 

Properly made and tested breakers 
will always operate at the load for 
which they are rated. Calibrations of 
Westinghouse breakers are not altered 
by time or by load cycles. The¥ require 
no maintenance, being designed to out- 
live circuits in which they are placed. 
Time saving, greater reliability and 
greater accuracy more than offset the 
sometimes greater initial investment as 
compared to other circuit protectors. 


J-30260 
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ter than three minutes of arc. 
Unit consists of a glass disk coded 
by opaque and transparent seg- 
ments, flash lamp to illuminate a 
radius of code disk, multielement 
photosensitive detector to detect 
presence or absence of illumina- 
tion, and 13-channel transistor pre- 
amplifier. Each channel is en- 
capsulated separately and is eas- 
ily replaceable. Unit meets ap- 
plicable portions of MIL-E-4158A. 
Typical applications include auto- 
matic tracking, servo, automatic 
machine control and navigation 
systems. Adcon Corp., 1117 Com- 
monwealth Ave., Boston 15, Mass. 

Circle 703 on page 19 


High-Pressure Seals 


are miniature units 
for pushbutton switches 


Hexseal Series N-3000 high-pres- 
sure seals for standard pushbutton 
switches replace switch lock nuts 
on exterior of panel, and serve as 
both seal and lock nut. High-pres- 
sure sealing is maintained by a 
gasket rib which seats firmly 
against panel to keep out mois- 
ture, dust or combustible vapors. 
Seals are silicone rubber, chem- 
ically bonded to nut. Flexible 
from —120 to 500 F, they are un- 
affected by exposure to sun and 
weather, and are impervious to 
salt water, acids and ozone. Stand- 
ard thread sizes are 15/32-32 and 
14-32. Automatic & Precision 
Mfg. Co., 252 Hawthorne Ave., 
Yonkers, N. Y. 

Circle 704 on page 19 


Epoxy Glass Laminate 


for applications where 
black material is desired 


Micaply Grade EGM-B epoxy glass 
laminate for printed circuitry is 
available in black for applications 
where black material is desired. 
Standard thicknesses range from 
0.032 through 0.5-in. Black lami- 
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X\ ¢ 4 | ce iL = a 
SLIC PRESSES INSPECTION REFRIGERATION 


| — 
i“ 


MACHINE TOOLS 


BOILERS 


bx 
ba 


COMPRESSORS. 


oa 7] f| 


LABORATORY TESTING 


4EMICAL PROCESS HYDRAULIC PRESSES 


industry buys more 


gauges than any other make 


HERE'S WHY 


e Practically all industrial gauge requirements can be met by USG. 

e For high sustained accuracy .. . for long, trouble-free service under 
severe temperature and atmospheres... there’s the Supergauge 
and Solfrunt Series. 


For less exacting applications there are thousands of gauges... 
cast case and drawn steel case units...each with components 
specially qualified for its particular function. 


Every gauge is backed with more than 50 years experience in gauge 
construction . . . with research that puts every type of gauge through 
simulated service conditions for months before it is marketed . . . 
with quality control that enables USG to guarantee performance 
in service. 
Buy USG gauges... pressure and temperature pilots, recorders 
and controllers ...transmitters and thermometers...and be 
assured of guaranteed satisfaction in quality, performance and 
dependability. 
Consult the “‘Yellow Pages’ of your phone book for the name of 
your USG distributor. Call him or write the factory for catalogs. 
Supergouge and Solfrunt Reg. T.M. 


a € a @y 
EO GTATES GAUGE 
r ‘ oe Division of American Machine and Metals, Inc. 


Sellersville, Pa. 
H SUPERGAUGE 


MORE THAN 50,000 TYPES OF GAUGES « SUPERGAUGES + SOLIDFRONTGAUGES « RECEIVERGAUGES + TEST 
GAUGES « RECORDERS » CONTROLLERS « TRANSMITTERS » PSYCHROMETERS » AVIATION INSTRUMENTS 
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Nylon push pin guide offers 
Roomy wiring box with terminal strip. excellent bearing, long life. 
Dust sealed and moisture resistant. /2” 
conduit connections on each side of valve. 


Heavy, continuous duty, shock 
mounted solenoids. 












Detent clip prevents 
piston from shifting. 


RIVETT 
POINTS THE 
WAY! 


Unrestricted passages allow 
greater flow capacity. 


All surfaces precision 


round. 
° Extra-long sealing surfaces. 


: . Shock resistant spool. 
Solenoids are inoperable 


when covers are removed. 


Solenoids manually operated 
in event of electrical failure. 





Rivett’s New Solenoid Pilot Operated Hydraulic 1” Valve Is Rated at 28 
G.P.M. and the 114” Size At 82.5 G.P.M., At 15 Ft. Per Sec. Velocity. 


@ Reduces Back Pressure, Friction, Heat Forget about back pressure by specifying 
Rivett 6600’s for service up to 3000 P.S.I. 

@ Opens and Closes Smoothly, Reduce inventory! Select off the shelf: 2 
Positively basic sizes fit 34”, 34", 34", 1”, 114” and 134” 


I.P.S. Single and double solenoid. 7 spool 


@ Mounts In Any Position designs. Meet all J.I.C. requirements. 


RIVETT, INCORPORATED e Dept. MD-8 


@ 3000 P.S.I. Operation for Multi-Million Srignion Of, Gesten, Mass. 


Cycles THE BETTER YOU KNOW HYDRAULICS 
THE BETTER YOU LIKE 


@ Optional: Built-in Speed Controls 
Explosion Resistant 
Solenoid Enclosures 






4 Get Catalog No. 261 to aid your circuit design. Complete 


| drawings, specifications, cut-away views, tables, diagrams! 


“4100” 
HYDRAULIC VALVES 


Member National Fluid Power Association 
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nate is either copper-clad or un- 
clad. It is also available with 
printed circuits flushed to surface 
of material. Mica Corp., 4031 
Elenda St., Culver City, Calif. 

Circle 705 on page 19 


Acceleration-Sensitive Switch 


for preeision instrumentation 
in aircraft and missiles 


Model DDS acceleration-sensitive 
switch, a magnetically-damped, oil- 
filled instrument, is readily adapt- 
able for precision instrumentation 
requirements in high-speed air- 
craft and guided missiles. Switches 
are obtainable in ranges from 
+0.01 to +30 g. Unit opens and/or 
closes switch circuit at any g 
value specified, or for multiple g 
values. Normally-open, normally- 
closed, or multiple switch circuits 
can be provided. Model is obtain- 
able for digital-output applica- 
tions. Operational temperature 
range is 65 to 275 F. Unit 


meets applicable military specifi- 
cations for vibration and shock. 
Genisco Ine., 2233 Federal Ave., 
Los Angeles 64, Calif. 

Circle 706 on page 19 


Internal-Pinion Counter 


operates at speeds 
above 500 rpm 


Internal-pinion decimal counter is 
available in two, three and four- 
digit types. Design provides max- 
imum numeral size (14-in. high) 
in minimum of space. Models with 
five counts per revolution of input 
shaft are also furnished, in addi- 
(Continued on Page 184) 
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B Engineering Service 


B Tooling for Large Quantities 
B Planning and Scheduling 

B Quality Control 

B> Packaging B Delivery 


These are the basic elements necessary to design and produce 
a precision built spring. To supply the above elements takes 
skill, experience and imagination . . . ingredients that Accurate 
Spring provides every one of their customers every day. 


Accurate makes millions of springs a month—precision 
springs held to close tolerances by rigid quality control and 
inspection. Production schedules for large quantities are 
planned well in advance. Customers are assured of deliveries 
scheduled to their needs. 


Proper packaging is necessary too, for ease of handling and 
speeded production. Untangling springs can be irksome and 
expensive. 

hese facilities are here to serve you. Just write, outlining 
your requirements and specifications. 


SPRINGS 
WIRE FORMS 
STAMPINGS 


ACCURATE SPRING MFG. CO., 3824 W. Lake St., Chicago 24, Ill. 


Please direct inquiries to advertiser, mentioning MACHINE DESIGN 
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Warranted Two Years 


New Kedinond Single-Bearing MonoMotor 


INCORPORATES DESIGN 
PRINCIPLES NEVER 
BEFORE AVAILABLE 

IN FHP SINGLE- 
BEARING MOTORS 


The Tri-Flux design, described and 
illustrated at the bottom of this page, 
is available only in Redmond small- 
diameter motors. This design adds a 
third area of magnetic flux which 
greatly increases the efficiency and 
starting and running torques of the 
AM-4 over conventional old ‘style 
single-bearing motors. 

Redmond’s Uni - Cast construction 
allows the precision manufacturing 
that results in a motor that is smooth- 
running and quiet and can be de- 
pended on to give years of service-free 
performance. Exact bearing alignment, 
uniform air gap, and the elimination 
of magnetic wedges assure long life 
and whisper-quiet operation. 

The AM-4 is guaranteed not to leak 
oil in all-angle use or in shipment. 
The new positive oiling system pro- 
vides an extra large oil reservoir for 
lifetime lubrication. Positive oiling is 
achieved through the forced recircula- 
tion of the lubricant, which is com- 
pletely suspended and uniformly dis- 
tributed in pure wool and nylon wicks. 

Made of a durable, lightweight 
metal, this new single-bearing motor 
is considerably lighter than conven- 
tional old style models. 

Designed for all-position mounting 
—vertical shaft up, shaft down, or any 
angle—and interchangeable to accom- 
modate all standard brackets and spe- 
cial mounts, the AM-4 is adaptable to 
a wide variety of applications. 





aY 


The salient pole single phase induc- 
tion motor has only one flux path— 
indicated by the white circle—be 
tween the field and the rotor. The 
motor is not self-starting—for com- 
mercial value a starting mechanism 
must be added. 





How Tri-Flux Design Improves Performance 


INCHES) 
i: 


Designed Specifically for the Refrigeration and Air Conditioning 
Industries and Adaptable for a Wide Variety of Applications 


The AM-4 is a 4-pole motor, 1550 r.p.m., 14” external shaft diameter is projected 


in bearing to 5/16” for added strength. 


115 volts, 60 cycles. It is available in 
There are six lead outlets. 


odd voltages and frequencies, and is 
rated at 114, 4, 6, 9, 12, and 16 watts. 





tC Mar J oy 


Note that a third flux path has been 
added at the leading pole tip. This 
was accomplished by Redmond’s [ri- 


The second white circle indicates the 
flux path added by wrapping a 
shading coil around the trailing pole 
tip. Power and uni-directional action 
are increased in this shaded pole notch,’ which can be seen in the 


Flux design, whereby a ‘reluctance 


induction motor, and it is now self- 
starting. This motor is now practical 
at low cost, and is used for applica- 
tions requiring limited starting torque 


third white circle, is put in the lead- 
ing pole tip. Efficiency and starting 
and running torques are greatly in- 
creased. New applications are opened 
to these improved, low-cost motors, 
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for Customer Satisfaction 
Features All-Angle Operation 


STANDARD AM-4 RATINGS 


Totally Enclosed 
Any Position Mounting 


115V « 60 CYCLES + 4-POLE *« 1550 RPM + ALL-ANGLE OPERATION 


Model Watts . we Buty Weight 


AMPS | A+ 2%<s pedance 
Nember Guipet Protected Fan Mechanical ths.-02. 





Notes 








*AM-4000J 1.5 .30 , YES YES YES 2-2 





All standard model numbers 
*AM-40014J 4 44 y YES YES NO 2-2 are clockwise rotation facing 
shaft end of motor. Opposite 
rotation supplied on request. 





*AM-4200J 6 46 YES YES YES 2-9 





“AM-43003 9 58 ves ves nis 3-1 . All motors comply with U. L. 


AM-4400A 12 ao 2% YES YES NO 3-9 and C. S. A. electrical design 
standards. 








AM-4401A 16 1.03 4a NO YES NO 3-9 



































*May be operated on 50 cycles at 1300 RPM—Fan Duty —Hi-Ilmpedance protected 


"Thermal protected. OPTIONAL FEATURES 


Motors are supplied standard as shown. Also available Other performance ratings for various voltages, fre- 
are other features of special stud extensions, sleeving quencies and loads can be supplied for your product. 
over leads, other lead material, feed-thru switches, plugs, Our sales engineers will welcome the opportunity to 
terminals, conduit clamps and special lubricant as re- assist you in developing the most practical motor for 
quired for exceedingly high and low ambient operation. your applications. 


a eGR FEC IE 


~( OO ) EEE Ci 


f ++] 2% MIN. DIA. HOLE MUST BE 
PROVIDED IN MT'G. BRACKET 








- 1% 


a cul 
4 (PADS) —4} 4 be M- , NCLUDES END PLAY 
el 
u 





5) 136 DIA 
’ HOLES x % DEEP 
ON 2". DIA. B.C 
FOR No. 8 SELF 
TAPPING SCREW 











—(2) ‘es DIA. BOSSES 
ON 1.000 DIA. B. C 


Send for Complete Performance Data 


Write the Redmond Co., Owosso, 
Michigan, for the ‘‘AM-4 Bulletin.”’ 


At your request we will have a sales ‘ores. 02:0) @ am nk ae 
engineer call. OWOSSO, MICHIGAN 


tHe BIG Name IN SMALL MOTORS 
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BUILD YOUR 


BUSINESS 


ALONG THESE LINES 














wih BUR 
Automatic Lubrication 


By incorporating the Bijur System into 
your designs, you can offer substantial 
operating economies which progressive 
users now demand. For example, in 
the metalworking field 75% of ma- 
chinery users prefer “built-in” auto- 
matic lubrication on the machines 
they buy. 

Costly hand lubrication is eliminated. 
Production time is saved because ma- 
chines are oiled while in operation. 
Bijur Automatic Lubrication is the 
best friend a bearing ever had. Every 
bearing is automatically fed a metered 
shot of oil at predetermined intervals. 


o-4 


Write for literature and engineering data. 


Inaccessible bearings that require reg- 
ular lubrication are never neglected. 


There can be no problem of work 
spoilage or bearing headaches caused 
by over lubrication. 


Leading machine builders have stand- 
ardized on Bijur for a quarter of a 
century. Bijur puts the accent on engi- 
neering design — to satisfy the specific 
requirements of your machines. 


Our engineers can show you how to 
build increased dependability into 
your machines, whether they are in 
production or still on the board. 


® 2370 


LUBRICATING CORPORATION 
Rochelle Park, New Jersey 
P2: nt As: 1f, Lei if hy ° WP 
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(Continued from Page 181) 





tion to direct-drive types. Masks 
with fixed zeros are available for 
a unit hundreds count. Bowmar 
Instruments Corp., Plant 2, 2415 
Pennsylvania St., Ft. Wayne 4, 
Ind. 

Circle 707 on page 19 


Solenoid Valves 

are miniature units 

for manifold mounting 
Designed for manifold mounting, 
two and three-way solenoid valves 
can be grouped on a common body, 
eliminating separate pipe connec- 
tions to each valve. Bodies are 
forged brass with crown-type 
seats. Solenoids have stainless- 
steel cores and soft composition 
discs for tight closure. Each valve 
can be removed from manifold 
body without disturbing other 
valves or pipe connections. Valves 


can be mounted in any position. 
They handle air, gas, water, light 
oil and refrigerants to a maximum 
temperature of 212 F. Pressure 
range is 0 to 300 psi. Automatic 
Switch Co., Florham Park, N. J. 
Circle 708 on page 19 


Flexible Coupling 

transmits load through 

cushion compression 
L-075 cast-aluminum flexible cou- 
pling uses a one-piece spider-type 
load cushion. Load is transferred 
entirely by cushion compression, 
eliminating wear and abrasion on 
metal jaws. Entire spider can be 
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reversed to provide longer service 
life. Cushions are Buna-N, oak- 
tanned leather, Bakelite, or Bake- 
lite and Buna-N combination. Cou- 
pling can be equipped for severe 
operating conditions, including ex- 
posure to oils, chemicals, water, 


























WM: 











steam and abrasion. Unit is rated 
for loads from 1/10-hp at 100 rpm 
to 2 hp at 3600 rpm. Bore sizes 
range from 1, to %-in. in 1/16-in. 
increments. Lovejoy Flexible Cou- 
pling Co., 4882 W. Lake St., Chi- 
cago 44, Il. 

Circle 709 on page 19 


Hermetic Seal-Material 


seals to 300 series 
stainless steels 


Ceramicite C-200 compound pos- 
sesses excellent electrical charac- 
teristics and high pressure integ- 
rity at temperatures to 1100F. 
It hermetically seals to 300 series 
stainless steels, assuring helium- 
leak-tight seal that withstands 
severe thermal shocks. Break- 
down voltage is extremely high, 
making material useful for high- 
voltage feed-through bushings at 
elevated temperatures. Material is 
acid and alkaline resistant. C-200 
is available as preforms, or as 
complete seals. Consolidated Elec- 
trodynamics Corp., 300 N. Sierra 
Madre Villa, Pasadena, Calif. 
Circle 710 on page 19 


Digital Clock 
for timing applications 


This digital clock is a multiple-out- 
put unit which serves as a time 
source for data loggers, data-han- 
dling systems, computers, digital- 
time displays and other applica- 
tions. It also functions as a 24- 
hr program controller. Output is 
a nonambiguous, parallel, decimal 
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CALIDYNE— F years, Calidyne has been building Vibration 
SYSTEMS ARE Test Systems to meet specific military, aircraft, 
CUSTOM BUILT 2v!omotive and industrial requirements. Most Sys- 
tems have been custom-constructed for special ap- 
plications. Although they were representative of the 
most modern equipment available at the time, it 
may now be to your advantage to modernize to meet 
the newer requirements of this fast-moving field. 


Some of the older Calidyne Vibration Test Sys- 
tems may have become obsolete to a point where 
they cannot be revamped to meet more modern 
requirements. With others, it is possible for us to 
up-grade the equipment so that its performance 
will compare favorably with any now being offered. 
In many cases this can be done without serious 
sacrifice of the original investment. 


HOW TO OUTWIT 
OBSOLESCENCE 


iT MAY PAY TO 
INVESTIGATE 


When you want to investigate the possibility of 
bringing your Calidyne Vibration Test System up 
te date, get in touch with us here at Calidyne — 
we can quickly tell you what can be done. The 
telephone number is Winchester (Boston) 6-3810, 
or write: 





THE 


CALIDYNE 


COMPANY 
120 CROSS STREET, WINCHESTER, MASSACHUSETTS 











SALES REPRESENTATIVES 


#8. Jodon, Ine John A Green 
lashington 14, D. C. (Oliver 2.4406) Delle: 7. Te hington [Lender 3320} 
Tulse 14. 2 
Houston 6 t ing. Ud. 


Specialized Equipment Corperet 
Cocoo Beac ne 400) 


on - 
h. Florida (Cocoo Beach 3328) Brooks, Feeger ond Merrow 9 
Albuquerque, New Mexico (Albuquerque 8.1724) T 
Phoenix, Arizona (Awhers! 5-0274) 


G. Curtis Engel & Associates, Inc. Hugh Marsiond ond Company 
Denver Colorade (Alpine 5-119) 


e 
Ridgewood. New Jersey (Gilbert 4.1400) go 45, IIlinois (Orchard 6.1100) Roche International Cosporetion 
Long Island, New York (Walnut 1.5095) Indionopolis }, Inciane (Melrose 8.2253) The Kennemott Company 13 Eost 40th Street 
Philadelphia, Pennsylvania (Chestnut Mill 8-0892) Minneapol's 6, Minnesota (Taylor 2.7949) Sh Cots, California (Stote 6.3781) New Tork 16. New Tors (Murroy Mil! 902003 
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Tilted Down 


Tilted 


See telephone directory for local distributor, or write. 


DURAKOOL, INC. 


ELKHART, INDIANA, U.S.A. 
700 WESTON RD., TORONTO 9, CANADA 


‘Durakool 23", 


Up 
ff 


DURAKOOL 
Tilt Switches 


are the Life of your 
Automatic Controls 


This steel-clad Durakool 
mercury tilt switch has 
unique construction fea- 
tures that deliver years 
of trouble-free perform- 
ance on the most difficult 
assignments you can find, 
Operating under sealed- 
in, pressurized hydrogen 
gas, it takes 24 hours, fast 
cycling schedules in stride. 
7 sizes, 1 to 65 amperes. 
Send for Bulletin 525. 


ALL- STEEL 
MERCURY 


Circle 505 on page 19 


write for NEW 


Ee 


roy Wy Vmeole; 


of precision 
pneumatic 


PRESSURE 
REGULATORS 


The facts you need on a complete range of 
pneumatic pressure regulating valves and 
volume boosters. Here is your guide to a 
series of pilot-operated and direct acting 
regulators—in pipe sizes from % to % and 


Write today for the new 
GOVERNAIRE catalog. 


¥% NPT...in supply pressures up to 250 psi. 
Fact-filled pages spell out the full story: 
characteristics * pressure ranges, ratios * ap- 
plications— for 16 different models includ- 
ing motor operated and lever set types. 


KENDALL- 


SVRATOS 


INDUSTRIAL PRODUCTS BRANCH 
Route 109,West Babylon, N.Y. 
A DIVISION OF FAIRCHILD ENGINE & AIRPLANE CORPORATION 
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contact closure pattern, based 
upon 24-hr time. Up to three 
completely independent parallel 
outputs can be supplied in one 


unit. Digital clock utilizes printed- 


circuit techniques for digital cir- 
cuitry. Circuit design eliminates 
load switching at printed circuit. 
Output circuits are rated at 0.5 
amp, 110 v ac or de. Time set- 
ting and adjustment are accom- 
plished by direct knob settings on 
face of clock. Chrono-Log Corp., 
Dept. MD, P. O. Box 4587, Phil- 
adelphia 31, Pa. 

Circle 711 on page 19 


Limit Stops 


control mechanical or 
electromechanical functions 


Two types of limit-stop devices for 
controlling mechanical or electro- 
mechanical functions are adaptable 
to a variety of rotational control 
applications. Limit stop BP-525 
(top) is a cam-operated actuating 


or limiting device which consists 
of a single-pole, double-throw mi- 
croswitch and two _ adjustable 
matching cams. Cams can be pre- 
set to provide circuit make-or- 
break points over any desired ro- 
tational are. Cam assemblies are 
available for a combined range in 
degrees of valley of either 0-180 or 
180-270. Limit stop BP-522 (bot- 
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The Payoff Power 
is Chrysler 





ITS A 
MATERIALS 
HANDLER... 





A FRONT-END 
LOADER... 








AN ELEVATING 
MACHINE... 


Here’s a real “quick change’”’ artist 
ak’ ied . 1 . 

CHRYSLER INDUSTRIAL 33, in-line 6 Engine (265 cu. MS ~the Model C Scoopmobile! Nine 
in. displacement) powers the Model C Scoopmobile— different attachments—all of which 
and many other makes of equipment in the construction i 
and materials handling fields. There are four Chrysler J —_ be changed and operated by 
in-line 6s, two V-8s—ranging from 230 to 354 cu. inch one man—give it exceptional on-the-job versatil- 
displacement. For detailed information about Chrysler . . . . 
Industrial Power write: Dept. C8, Industrial Engine ty. Single tail wheel provides greater maneuver 
Division, Chrysler Corporation, Detroit 31, Michigan. ability —especially in close quarters. Chrysler 


Power gives it extra guts and stamina—at lower 


aha T-YWss I fs en operating and maintenance cost. 


INDUSTRIAL ENGINES 


TROCSTRUAtC OGRE BIFISIOR * CHRYSLER CORPORATION 
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Tremendous Torque 
in Small Space 


If you are at all concerned with an operation involving power 
transmission, you owe it to yourself to investigate this new name 
in reciprocating torque actuators: Rotac. 


The name, Rétac, may be unfamiliar to you because of its very 
newness—but the name (and reputation) of Ex-Cell-O should excite 
your interest. Even now, Rétac reciprocating torque actuators are 
performing such operations as clamping, indexing, lifting, revolv- 
ing, lowering, extending, retracting, closing, opening, oscillating 
and turning, on a wide variety of machinery. 


FREE LITERATURE 


If you move anything, then you'll want detailed information on 
Rétac. Learn how this rotary power is used throughout industry 
in thousands of applications. Complete with photos, schematics, 
engineering data, etc. 57-59 
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EX-CELL-O 
FOR 
PRECISION 


945 E. SATER ST., GREENVILLE, OHIO 


EX: CHILO 


CORPORATION 


EX-CELL-O PRECISION PRODUCTS INCLUDE: MACHINE TOOLS 
« GRINDING AND BORING SPINDLES » CUTTING TOOLS » RAILROAD 
PINS AND BUSHINGS ¢« DRILL JIG BUSHINGS « AIRCRAFT AND 
MISCELLANEOUS PRODUCTION PARTS » DAIRY EQUIPMENT 
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tom) provides both electric and 
mechanical stop operation by de- 
energizing driving motor before 
mechanical limit is reached, pre- 
venting extreme mechanical shock. 
Stop positions are manually ad- 
justable to limits between 1 and 
100 revolutions of input shaft. 
Helipot Corp., Div. of Beckmar. In- 
struments Inc., Newport Beach, 
Calif. 

Circle 712 on page 19 


Differential Transformer 
has low null voltage 


Frictionless differential transform- 
er, which makes possible low-im- 
pedance circuitry, has a null volt- 
age of less than 2 mv. Coil, which 
is %-in. long and %-in. OD, is de- 
signed for an armature range of 


+0.020-in. Output is linear with- 
in 1/10 of 1 per cent; input is 6.3 
v at 400 cps. Use of glass-impreg- 
nated melamine bobbin, silicone 
vacuum impregnated coil, and Tef- 
lon-insulated wire provides con- 
tinuous operation at any tempera- 


ture to 400 F. Automatic Timing 


& Controls Inc., King of Prussia, 
Pa. 
Circle 713 on page 19 


Component Clips 


for mounting on 
printed-circuit boards 


Component clips possess excellent 
holding features under vibration 
and shock. Mounting tabs spaced 
for 0.1-in. grids are used instead 
of riveting. Tabs, which take 
five 90-deg bends without frac- 
turing, are inserted manually or 
automatically into 3/64-in. diam 
holes in printed board and bent 
over underneath to clinch clip in 
place. Clips and tabs, of beryllium 
copper finished by electrotinning 
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determine weight 
distribution of 


connecting rod 


automatically set machine for 


correct stock removal 


PERFECT BALANCE is assured on connecting rods by 


the use of two EXACT WEIGHT SHADOGRAPH 
scales built into this Snyder Milling Machine. Closer 
tolerances are obtained — operation is entirely au- 
tomatic. 


A pair of EXACT WEIGHT scales were specially de- 
signed to weigh both ends of workpiece on special 
hangers attached to scale beams. Scales register 
amount each end is out of balance and automati- 
cally transmit signals that set up units on either 
side. Balancing is accomplished in one pass milling 
and conforms to tolerances of 1/16 oz. (1.7 grams) 
on either end and overall weight. Any rod not 
meeting maximum machining dimensions is auto- 
matically rejected. 


Another example how EXACT WEIGHT scales are 
being utilized in modern machinery design. Com- 
plete engineering data is available for designers. 
Write, giving your specific application. 


Sales and Service Coast to Coast 


THE EXACT WEIGHT SCALE CO. 
923 W. FIFTH AVE., COLUMBUS 8, OHIO 
in Canada: P.O. Box 179, Station S, Toronto 18, Ont. 


Circle 509 on page 19 
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Engineered and Built by Dodge 
for High Quality at a Moderate Price — 


SCM 


FOR MEDIUM DUTY 
30,000 HOUR LINE 


sc 


FOR NORMAL DUTY 
30,000 HOUR LINE 


Fully self-aligning. 

Rugged one-piece housing. 

Fully assembled and pre-lubricated at the factory. 
Sealed both on and off the shaft. 


Metallic backed synthetic rubber seals keep lub- 
ricant in, dust and dirt out. Engineered to stay 
put—the seal won’t blow! 


Pillow block and flange cartridge types. 


Available from distributor stocks—SC in shaft 
sizes from 3/4” to 2-7/16”; SCM from 1-7/16” to 
3-7/16”, 


Write for bulletin complete with tabular data, 
engineering drawings, dimensions, weights, and 
radial load ratings. 


DODGE MANUFACTURING CORPORATION 
3300 Union Street, Mishawaka, Indiana 


Call the Transmissioneer, your 
local Dodge Distributor. Fac- 
tory trained by Dodge, he can 


give you valuable assistance 

on new, cost-saving methods. 

Look for his name under 

“Power Transmission Machin- 

ery’ in your classified tele- D = > 
phone directory, or write us <a = > 


of Mishawaka, Ind. 
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over copper flash, are of one-piece 
construction. Clips maintain tight 
grip on components over vibration 
range from 5 to 50 g. They are 
available for nine component di- 
ameters from 0.170 to 1 in. Atlas 
E-E Corp., 47 Prospect St., Wo- 
burn, Mass. 

Circle 714 on page 19 


Silicon Rectifier 


replaces vacuum- 
tube unit 


Tube base mounted silicon replace- 
ment for vacuum-tube rectifier pro- 
vides cool operation, long life and 
resistance to vibration and shock. 
The S6X4 (right), a direct replace- 


ment for the 6X4 full-wave high- 
vacuum rectifier tube (left), fea- 
tures output of 85 ma dec maximum, 
input voltage of 400 v rms, and 
maximum peak current of 225 ma. 
Unit plugs directly into the 6X4 
vacuum-tube socket. International 
Rectifier Corp., 1521 E. Grand 
Ave., El Segundo, Calif. 

Circle 715 on page 19 


Phosphor Bronze Strip 


for electronic and 
electrical applications 


Silver-clad phosphor bronze strip 
is for use in electronics and elec- 
trical industries. Process employed 
to clad overlay of silver to phos- 
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phor bronze eliminates use of braz- 
ing alloys containing zinc, cadmium 
or other low vapor-pressure metals. 
Material is available in thickness 
tolerances of + 0.0001-in. to mill 
limits as low as 0.0005-in. thick. 
Ratio of silver to bronze is variable | 
according to requirements. Mate- 
rial is useful in applications where 





high ambient temperatures are in- 

volved. American Silver Co. Inc., | 

36-07 Prince St., Flushing 54, N. Y. | 
Circle 716 on page 19 


Ceramic Triode 


provides sustained 
performance to 300 C 


Ceramic planar triode, designated 
3CX100A5, provides long life, full 
ratings to 60,000 ft, low interelec- 
trode leakage and sustained per- 


wre 


formance at temperatures to 300 
C. It can be employed to 3000 
mec. Eitel-McCullough Inc., Appli- 
cation Engineering Dept., San 


Bruno, Calif. 
Circle 717 on page 19 


Servo Digitizer 


digitalizes an ac 
input signal 


Typical applications of the SL-1004 
servo-driven digitizer include 
ground and flight instrumentation, 
analog translation to feed digital 
computers, as an input to a card 


or tape system, and for laboratory 
demonstrations. Unit is designed 
to digitize an ac input signal. It 
operates directly from 400-cps line, 
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know 


AIR-GRIP 
CLUTCHES 


Amazing sensitivity — instant response! 


x 


DIAMOND D 


CLUTCHES 
Rugged! Compact! Completely enclosed! 


ROLLING GRIP 


CLUTCHES 
Positive! Smooth! No toggles! 


FREE Engineering Catalog! 


320 pages of helpful infor- 

mation and technical data on 
Dodge products. Virtually a manu- 
al on mechanical power transmis- 
sion machinery. Sent free if re- 
quested on your company letter- 
head. Please give your title. 


DODGE MANUFACTURING CORPORATION 
3300 Union Street + Mishawaka, Indiana 


DODGE 


> of Mishawaka, Ind 
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START WITH THE BEST! 


Ke lon- : i (TEFLON) 


DUAL 
PISTON RING 
SEALS 


FOR HYDRAULIC APPLICA- 
TIONS — Unique joint design and 
metal expander ring accommodates 
dimensional changes due to heat and 
pressure e Operating temperatures 
from —100°F to +300°F, and pres- 
sures up to 5000 psi e Anti-friction e 
Chemically inert e Self-lubricating e 
Pressure responsive e Tough e Cor- 
rosion-resistant e Compensate to bore 
irregularities. 


PISTON 
ROD 
SCRAPER 


eeeeee 








FOR HYDRAULIC AND PNEU- 
MATIC SERVICE — Protect vital 
O-Rings and Back-ups e Flexible e 
Long-lived e Self-adjusting e Assure 
seal reliability and extend packing 
life in aircraft and industrial equip- 
ment e Spring loaded, tough, ex- 
tremely inert and low in friction, 
they are responsive to rod misalign- 
ments, and do not score the rod e 
Interchangeable to fit standard 
groove dimensions. 


eeceerree ee eee ee ee eee eeeeeeeeeeeeeeee 


Contact nearest Representative or either Factory 
Use the BEST in Fluorocarbon Products, Specify SHAMBAN! 


W. S. SHAMBAN & CO. 


11617 W. Jefferson Bivd., Culver City, California 
Meyer Road, Fort Wayne, Indiana 
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LOW IN COST 
HIGH IN QUALITY 


Ruthman GUSHER coolant Pumps 


AE) 
: »f 
eee ies 
Psd tg ‘ 


Seek cane 


) 


Mlustrated is a 32” 
Style “‘1"’ De Luxe Model 
Pacemaker Lathe equipped with 

a Gusher Pump. Lathe manufactured + 
by the American Tool Works 
Co., Cincinnati, Ohio. 


Expertly designed and precision built of the best 


materials, by the 


originators of this type pump. 


Gusher Pumps give you high quality at reasonable 


cost. 


The wide acceptance of Gusher Pumps by the 


metal cutting industry is your assurance of their effi- 
ciency in operation, low maintenance cost, and long 


trouble-free life. 
Type 9050 


1811 Reading Road 


192 


Write today for catalog 
MACHINERY CO. 


¢ COOLANT PUMPS 
¢ CIRCULATORS ¢ AGITATORS 
* MOLTEN METAL PUMPS 


Cincinnati, Ohio 
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and includes a miniaturized, high- 
gain transistor-magnetic servo am- 
plifier and power supply. Output 
is binary-decimal, and encoder 
shaft is driven +170 deg from 
null. Static error is 0.15 per cent 
of full scale. Industrial Control 
Co., 805 Albin Ave., Lindenhurst, 
1.4.22 

Circle 718 on page 79 


Pushbutton Enclosures 


are oiltight units 
in three types 


Welded steel oiltight pushbutton 
enclosures receive any regular 
make of oiltight pushbutton con- 
trol unit. They are available in 
extra deep, slim and pendant 


styles. Ten extra-deep unit sizes 
accommodate from 1 to 25 push- 
buttons. Slim enclosure can be 
mounted vertically or horizontal- 
ly, and holds from 1 to 10 push- 
button units. Pendant type has a 
conduit hub, and accommodates 
from 1 to 8 units. Hoffman Engi- 
neering Corp., Anoka, Minn. 

Circle 719 on page 19 


Hydraulic Lubricator 


delivers 2 cu cm of oil 
per lubricating cycle 


Cyclic Y hydraulic lubricator is for 
use in applications where lubricant 
discharge per machine cycle is rel- 
atively small. Unit operates on 
any hydraulic line pressure from 
500 to 3000 psi and delivers 2 
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- Waldes Truarc grip rings used on die-cast studs 
eliminate threading, tapping, other costly machining 


Mark Simpson Manufacturing Co., Long Island City, 
N. Y., uses Waldes Truare series 5555 Grip Rings to secure 
ports to studs of the zine die-cast base of its “Masco 500” 
portable tape recorder. 

The rings—which need no grooves—reploce nuts, screws, 
cotter pins and other types of fastening devices which require 
threading, tapping, drilling and other expensive machining 
operations, Because a single cracked or broken stud would 
render the entire cast base useless—and with it, all assembly 
completed to that point—the rings also eliminate extremely 
costly rejects. 


Whatever you make, there’s a Waldes Truarc Re- 
taining Ring designed to improve your product... to 
save you material, machining and labor costs. They’re 
quick and easy to assemble and disassemble, and they 
do a better job of holding parts together. Truarc rings 
are precision engineered and precision made, quality 
controlled from raw material to finished ring. 


36 functionally different types...as many as 97 


For precision internal grooving and undercutting.. 


— 
Je 
~ 


( 


WALDES 


~ TRUARC 





Pivot Assembly of shift lever (A) is secured by a single 
Waldes Truarc Grip Ring and washer. Because the washer 
must be installed over the shift level in a sliding fit, critical 
tolerances would have to be maintained if a screw or cotter 
pin were used. The Truare Grip Ring eliminates that problem: 
it requires no groove and may be seated over the washer at 
any point on the stud, automatically compensating for aceu- 
mulated tolerances in the parts. BRAKE ASSEMBLIES (B and C) 
use Grip Rings to secure the brake wheel and spring sub- 
assemblies. Here again problems of critical tolerances ore 
avoided and expensive rejects eliminated. 


different sizes within a type...5 metal specifications 
and 14 different finishes. Truarc rings are available from 
90 stocking points throughout the U. S. A. and Canada. 


More than 30 engineering-minded factory repre- 
sentatives and 700 field men are available to you on 
call. Send us your blueprints today...let our Truare 
engineers help you solve design, assembly and pro- 
duction problems... without obligation. 


-Waldes Truarc Grooving Tool! 


Waldes Kohinoor, Inc., 47-16 Austel Place, L. 1. C. 1, N.Y. 

Please send the new supplement No. 1 which 

brings Truarc Catalog RR 9-52 up to date. 
(Please print) 


Name 
Title... 
Company 





RETAINING RINGS 


WALDES KOHINOOR, INC. 
47-16 AUSTEL PLACE, L. 1. C. 1, N. Y. 


Business Address 


Zone ..... State 








MO 089 t 





poss 


WALDES TRUARC Retaining Rings, Grooving Tools, Pliers, Applicators and Dispensers are yore by one or more of the following U.S. Patents: 2,382,948; 2,411,426; 
2,411,761; 2,416,852; 2,420,921; 2,428,341; 2 433, 785; 2,441,846; 2,455,165; 2,483,379; 2,483,380; 2,483,383; 2,487,802; 2,487,803; 2,491,306; 2, 491, 310; 2,509 081; 
2'544,631; 2, 546,616; 2 '547,263; 2,558 704; 2, 574,034; 2,577, 319; 2,595, 787, and other U. S. Patents pending. Equal patent protection established in foreign countries. 
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Solving a 
breakage problem 


AT CLOSE QUARTERS 


The manufacturer of this button-drill- 
ing machine had a tough problem: the 
universal joints on these parallel shafts 
carried such a torque load there were 
frequent complaints of breakage . . . yet 
the close centers prohibited use of a 
larger joint. 


THE SOLUTION was a Curtis Universal 
Joint of the same size. 





Ss 6 
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Torque 
Curve 42” 
Curtis 
Universal 
Joint 
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STATIC TORQUE 'N 100 INCH LOS 
+ UNIVERSAL JOINTS : 





CURTIS UNIVERSAL JOINT CO 1 
SPRINGFIELD MASS usa 
TORSIONAL DEFLECTION (IN DEGREES 
1234 6 8 10 12 14 16 16 20) 























This is only one of many problems 
solved by Curtis Joints — size for size 
the strongest universal joints designed 
for industry. Selected materials, preci- 
sion engineering, and over 30 years’ ex- 
perience manufacturing universal joints 
make them that way 


14 SIZES ALWAYS IN STOCK — 
yy” to 4” O.D. (6” joints on special order) 


Not sold through distributors. Write direct 
for free engineering data and price list. 
OF 


CECURTIS 


UNIVERSAL JOINT CO., INC. 


5 Birnie Avenve, Springfield, Mass. 


TRADE 


As near fo you as your telephone 
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cu cm of oil per lubricating cycle. 
Any one of seven different lubrica- 
tion cycles can be obtained by re- 
setting hydraulic piston stroke ad- 
justment. Reservoir capacity is 
6 pt. Bijur Lubricating Corp., 
151 W. Passaic St., Rochelle Park, 
Mm. J; 

Circle 720 on page 19 


Toggle Switches 


are three-position units 
with safety catches 


Three-position toggle switches 
have safety catches to guard 
against accidental  toggle-lever 
movement. Catch holds toggle 


lever in set position, and pull of 


0.109-in. is required to release lev- 
er for movement. Switches are for 
mobile, marine, electronic and air- 
craft applications. All units have 
single-pole, double-throw arrange- 
ment. One switch contains two 
basic switching units in each as- 
sembly; the other has four switch- 
ing units. Minneapolis-Honeywell 
Regulator Co., Micro Switch Div., 
Freeport, Ill. 

Circle 721 on page 19 


Polyethylene Resin 


for sheet extrusion 
and thermoforming 


Alathon 31 polyethylene resin has 
high viscosity to resist sagging 
during thermoforming. It is eas- 
ily extruded into sheet and shaped 
into finished parts when drawn 
over thermoforming mold. Parts 
fabricated have glossy surface, re- 
sist environmental stress cracking, 
are tasteless, odorless and non- 
toxic. Material can be calendered 





ANGLgear; 
Tisaleliiic=s-3 


‘switch 


Tak-itelitctivelal 


























Drawing based on photo shows ANGL- 
gear drive for rotary limit swit.1 on 75- 
ton Niagara punch press. ANGLgear’s 
compactness and universal mounting fea- 
ture helped simplify design of entire 
switch installation. 


Ease of mounting was one of 
several important reasons why 
Niagara Machine & Tool Works, 
Buffalo, N.Y., selected ANGL- 
gear to drive the rotary cam limit 
switch on its Series E power 
presses. The fact that ANGL gear 
can be mounted four different 
ways makes it easy to design into 
almost any power transmission 
system. 


Other ANGLgear features that 
impressed Niagara engineers were 
compactness, quality construc- 
tion, and precision gearing. Also 
ANGLgear cost less than other 
right-angle drives considered. 


If you work with mechanical 
power transmission, there is an 
excellent chance that standardized 
ANGLgear can help you simplify 
design and reduce costs wherever 
90° power takeoff is involved. 


Completely enclosed, permanently 
lubricated, ANGLgear is avail- 
able from stock in 1 to 5 hp 
ratings, with 1:1 or 2:1 gearing, 
and 2 or 3-way shafting. 


See our literature in Sweet's 
Product Design File or contact 
your local distributor. 


AIRBORNE ACCESSORIES 
CORPORATION 
HILLSIDE 5, NEW JERSEY 


Circle 516 on page 19 
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How ORANGE sraccereo ROLLER BEARINGS 


meet unusually rugged, 
precision requirements 


in Gemco Conical Blenders 








“Over 10 years service without a replace- 
ment in any unit”, reports General Machine 


Company, Newark, N. J. 


The speed reducers and pillow blocks of all Gemco Large 
Capacity Conical Blenders are engineered to efficiently handle 
the ‘“‘tumble-over and spread action” of the blender. To with- 
stand such severe treatment, ond to handle extremes of 
25,000 Ib. load capacities, Orange ‘‘Staggered”’ Roller Bear- 
ings have been installed in these critical operating areas of 
Gemco Blenders since 1946, providing outstanding perform- 
ance and eliminating maintenance and failure. 


or extra heavy loads—severe service conditions— 
. and to assure continuous trouble-free operation 
over years of heavy-duty operation, install Orange 
“Staggered’’ Roller Bearings. 


The exclusive staggered and meshed short roller 
arrangement, in place of conventional long rollers, 
gives this bearing many advantages: 
© Extremely high load-carrying capacities 
® Even distribution of raceway load over a maximum of contact 
points 
® Multiple short rollers minimize skewing tendencies of fewer 
long rollers 
© Longer bearing life under severe stress 
® Solves design problems—cuts costs—saves space because 
smaller sizes often can be used. 


Orange ‘“‘Staggered’’ Roller Bearings are available in 

a full range of standard sizes, fully inter- 

changeable with other bearings in the 

200 and 300 series. Engineering service eb idiieis: aetian abi 

and stocks in all industrial centers. {oP Roller Bearing (upper) and a convention- 
al bearing (lower) show graphically how 
many short rollers provide a multiplicity 
of contact points within the loaded zone. 

Write for 40-page Engineering Manual M-56 to 

obtain detailed information on the complete 

line of Orange Roller Bearings. 


ORANGE ROLLER BEARING CO., oe 


ORANG = 556 Main Street, Orange, N. J. fans 


‘ Needle Bearings — Staggered Roller Bearings N 4 
~{e) mm - i BEARINGS Journal Roller Bearings — Thrust Roller Bearings WZ 


Cam Followers 
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“That National Torque Converter 


certainly speeds up... 
and smooths down...shovel operations” 


“Speeds up and smooths down” 
is the way an Alabama coal strip- 
ping operator described the job a 
National Torque Converter was 
doing on his new Lima shovel. . . 
and it would be hard to tell the 
story any better in several times 
that many words. 

The National Torque Converter 
gives the operator a velvet-smooth 
flow of power for crowding, with 
immediate shock-free power mul- 
tiplication if resistance is encoun- 
tered . . . provides the positive, 
immediate, powerful response re- 
quired for high-speed hoisting and 


for swing, travel and return. The 
engine cannot be stalled, greater 
capacity is obtained without 
shock loading, maintenance is re- 
duced on all driving and driven 
mechanisms, cables, gears, en- 
gines and clutches last longer be- 
tween overhauls. 

National Torque Converters 
come in a full range of sizes from 
100 to 1000 hp, and offer a variety 
of characteristics to meet indi- 
vidual job needs. You can specify 
them on the shovels and cranes of 
many major shovel manufac- 
turers. For details, just write: 


THE NATIONAL SUPPLY COMPANY 


INDUSTRIAL PRODUCTS DIVISION 


Two Gateway Center, Pittsburgh 22, Pa. 


Pace-setters in the progress of industrial power transmission 
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or extruded. It has melt index of 
0.6 and density of 0.930. E. L 
DuPont de Nemours & Co. Inc., 
Polychemicals Dept., Wilmington 
98, Del. 

Circle 722 on page 19 


Synchros 
resist 450-F temperatures 


Size 10 synchros are available as 
transmitters, transformers, differ- 
entials and resolvers. Transmitter 
is for direct turbojet engine 


mounting and has passed tests at 
450 F for 100 hr and 350 F for 
1000 hr. Units are stainless steel. 
Clifton Precision Products Co. Inc., 
9014 W. Chester Pike, Upper 
Darby, Pa. 

Circle 723 on page 19 


Pressure Controller 


is servo actuated 
by pilot nozzle 


Type 10 air-gaging manostat gives 
precise downstream pressure con- 
trol over wide supply pressure 
variations. It does not drift with 
time or periodic shutdown, and re- 
mains stable through temperature 


changes and supply or flow varia- 
tions. Unit utilizes a high-gain 
servo system with main valve ac- 
tion controlled by pilot nozzle ac- 
tivated by slight pressure vari- 
ances. Measuring element incor- 
porates highly elastic metallic 


MACHINE DESIGN 





*f 





FAIRBANKS-MORSE 


All new inside and out—new, rugged frame design 
EXPLOSION PROOF . . . for new, improved performance in all Class I, 
Group D, and Class II, Group E, F and G hazardous 
locations. 
Get full information . . . send for Bulletin 1200 on new Fairbanks- 


Morse line of totally enclosed, explosion-proof motors. Write today: 
Fairbanks, Morse & Co., Dept. MD-822, Chicago 5, IIl. 


FAIRBANKS-MORSE 


a name worth remembering when you want the BEST 
ELECTRIC MOTORS AND GENERATORS « DIESEL LOCOMOTIVES AND ENGINES « PUMPS « SCALES « RAIL CARS « HOME WATER SERVICE EQUIPMENT »« MAGNETOS 
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Giass just 
naturally glows 
with light. 

Case in point: 
This new bathroom 
ventilator-lamp 
by Berns Air-King 
with 
Lancaster 
diffuser lenses. 
(Looks smarter, 
sells faster.) 
Heat can’t harm 
Lancaster glass. 
And it never 
tells its age. 
Brighten your 
product’s future 
with Lancaster 
design flexibility 
in glass. 

Write for 
illuminating 
“Application 
Handbook.” 
Lancaster Glass 
Corporation, 
Lancaster 2, 
Ohio. 
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parts with practically no hysteresis 
or permanent deformation under 
working conditions. Unit is avail- 
able in ranges of 2-25 and 3-60 psi 
in 14 and 14-in. pipe sizes. Bello- 
fram Products Corp., Blanchard 
Rd., Burlington, Mass. 

Circle 724 on page 19 


Cell Transmitter 


operates in temperature 
to 250 F 


Integral - orifice differential - pres- 
sure transmitter cell measures and 
transmits small flows, with mini- 
mum range of 0.003 to 0.010-gpm of 
clean water and similar liquids and 
0.010 to 0.040-scfm of air and 
other gases. Instrument has a 
manifold with removable orifice 


through which measured fluid 
flows. Six standard orifices in bore 
sizes from 0.020 to 0.250-in. are 
available with transmitter. Remov- 
al of manifold permits change of 
orifice for new flow range. Trans- 
mitter range is adjustable between 
limits of 0-20 and 0-250 in. of wa- 
ter. Maximum working pressure 
is 1500 psi; maximum working 
temperature, 250 F. Foxboro Co., 
Foxboro, Mass. 

Circle 725 on page 19 


Time Delay Relay 


provides adjustable 
recycling 


Model DED double-head Agastat 
time delay relay incorporates two- 
way action to provide adjustable 
recycling. Separate time delay can 
be set on each of two timing heads 
to permit adjustable on and ad- 
justable off from 0.1 second to 15 
minutes. Applications include use 
in laboratory equipment where re- 
cycling is important, in operations 
requiring continuous automatic re- 


MACHINE DESIGN 





Your customers 
may need this drive... 


TO AUTOMATE YOUR MOTOR DRIVEN PRODUCTS... 
GIVE THEM PRECISE, VARIABLE SPEED CONTROL... 


Performance-Rated° 
é SELECTIVE 
conTRot SPEED DRIVE 


STATION 
How many of your customers could use the full potential of your 
product when given automatic operation by a Century Selective 
Speed Drive? Possibly more than you think. 


Here’s why. Predetermined, automatic manufacturing operations 
are faster, more accurate than manually controlled operations. A 
Century Selective Speed Drive on your product will respond to 
changes in operations—such as varying temperature, pressure, 
size, viscosity —and automatically adjust motor speed to fit the job. 


Operating from AC, these drives offer a broad range of DC stepless 
speed control. They can regulate speed for individual drives or for 
precision interlocked multi-motor drives ...can be used for jog- 
ging, normal or fast starts and stops, forward or reversing... 
and respond to a wide variety of remote control devices. 


Century has more than 50 years’ experience in engineering DC mo- 
tors. For information on any motor application, call or write your 
nearby Century District Sales Office or Authorized Distributor. 


POWER UNIT 








Performance-Rated © 


MOTORS . CENTURY ELECTRIC COMPANY 


1/20 to 400 H.P. 


1806 Pine Street ° St. Lovis 3, Missouri ° Offices and Stock Points in Principal Cities 
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(Advertisement) 


ADVANTAGES OF 
FLEXIBLE SHAFTING 


For Power Drive and Remote Control 


by 
C. Hotchkiss, Jr. 
Application Engineer 
Stow Manufacturing Company 


Flexible shafting has the follow- 
ing advantages over other type 
drives: 


1—it is often the simplest meth- 
od of transmitting power be- 
tween two points which are 
not collinear or which have 
relative motion 


2—eliminates exposed revolving 
parts 


3—does not require accurate 
alignment 


4—easy to install and maintain 


Not Collinear—Where it is neces- 
sary to connect two shafts which 
are not collinear, a simple arrange- 
ment of a single belt or two uni- 
versal joints will often do the job 
adequately. But, in many cases 
where the path of transmission is 
more complicated and would re- 
quire a more expensive arrange- 
ment of mechanical components, 
flexible shafting provides a sim- 
ple, low cost, efficient drive which 
is easy to install because it does 
not require accurate alignment. 
See example, figure 1, in which a 
1%-inch Stow flexible shaft is 
used to drive the auger ona G.L.F. 
bulk feed truck. 


Flexible shafting also allows the 
designer greater freedom in locat- 
ing either the drive or the driven 
component on a piece of equip- 
ment. 
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Fig. 1 


Relative Motion — Where two 
shafts which have relative motion 
must be connected, flexible shaft- 
ing is often the ideal means of 
transmission. In many cases it 
eliminates a much more compli- 
cated drive which would, neces- 
sarily, include telescopic joints; 
further, it eliminates the danger of 
exposed moving parts. See figure 
2, which shows a %-inch Stow 
flexible shaft driving an Avery 
Rake built by the Minneapolis Mo- 
line Co. 


Other typical applications of this 
type are used on portable power 
tools when motors are too heavy 
to be mounted on the tool—such 
as portable grinders, sanders, 
paint scrapers, saws and tree tap- 
pers. And, since flexible shaft- 
ing is not affected by vibration, it 
is an ideal drive for applications 
where a high degree of vibration 
is involved—such as in vibration 
testing tables and concrete vibra- 
tors. 


Stow flexible shafts are available: 
for power drive applications in 
diameter sizes from %-inch to 
1%-inches; for remote control ap- 
plications in diameter sizes from 
\%-inch to 1%-inches. The 1%- 
inch power drive shaft will trans- 
mit up to 10 HP while the 1%- 
inch remote control shaft will 
transmit up to 4000 Ib. in. 


For complete engineering data on 
flexible shafting, including selec- 
tion charts. write for engineering 
bulletin 570. 


STOW MANUFACTURING COMPANY 


11 SHEAR STREET . 
200 


BINGHAMTON, NEW YORK 


Circle 522 on page 19 





| 


New Parts 





cycling and in standby electrical 
power equipment. Models include 
dial heads to simplify time adjust- 
ments. Dial heads are calibrated 
for accurate adjustment, and com- 


plete range of adjustment is ac- 
complished with one revolution of 
dial. Four timing ranges are 
available in dial head. Single- 
pole, double-throw, double-break 
and double-pole, double-throw, 
single-break units are available. 
Elastic Stop Nut Corp. of Amer- 
ica, A’G’A Div., Elizabeth, N.J. 
Circle 726 on page 19 


Flareless Union 
is adjustable assembly 


Adjustable flareless union is for 
use in aircraft and missile applica- 
tions where space does not allow 
tubing to be sprung to accommo- 


date the portion of tubing which 
must be positioned within con- 
nector. Assembly is available in 
— 4 to— 20 sizes. It can be used 
in hydraulic systems for 3000-psi 
service. Weatherhead Co., Avia- 
tion Div., 300 E. 131st St., Cleve- 
land, O. 

Circle 727 on page 19 


0-Ring Compound 


for automotive and 
aircraft use 


O-ring compound 119-70 fills seal 
requirements in valves, fuel-line 
couplings and carburetors of high- 
compression engines in automobiles 
and aircraft. It does not swell 
abnormally, and will not deterior- 
ate in engine fuels. Compound is 
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Up where eagles fly... 
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.. .Amweld® stands for quality 
flash butt-welded rings and components 


Sixty thousand feet up and exceeding the speed of sound, jet flight imposes 
incredible demands upon engine components. Through constant research in 
close cooperation with the aircraft industry, American Weiding has kept pace. 


Today it supplies rings for every major U.S. jet engine manufacturer. 

New techniques have been developed to form and flash butt-weld metals 
like titanium and other hard-to-work stainless and heat-resistant alloys. 
This results in rings and other products of greatly improved quality... 

at reduced cost. These savings, amounting to millions of dollars yearly, 


are helping our nation get more for its defense dollar. 
CATALOG OF 


THE AMERICAN WELDING & MANUFACTURING CO. PRODUCTION 
130 Dietz Road « Warren, Ohio FACILITIES 
SEND FOR 


COPY TODAY! 


AMERICAN WELDING 
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*KG RELAY (Pat. Pending) 


ONLY 2.0 WATTS AT NOMINAL VOLTAGE FOR 12 MILLISECONDS EFFECTS ARMATURE TRANSFER 


The new KG magnetic latch relay was de- 
signed by P&B engineers at the insistence of 
leading aircraft and missile manufacturers 
k and their suppliers of control systems. A 


* F3 permanent magnet which locks the armature 
NEW 


into position is the secret of the KG’s dra- 
POTTER & BRUMFIELD matically high resistance to shock and vi- 
KG SERIES RELAY 





bration. 

In addition to withstanding 30g vibration 
from 6 to 2000 cps, tests show the contacts 
will open for no more than 80 ‘microseconds 
during 100g shock. 


Armature transfer from one set of the 
6PDT contacts to another can be made in 
approximately 12 milliseconds with only 2.0 
watts at nominal voltage. The KG is rated 
for ambient temperatures from —65°C to 
+125"C. 

The KG, together with other relays in the 
P&B ‘“‘Star Series’, has vastly increased the 
realm of relay reliability for critical applica- 
tions demanding positive action of all com- 
ponents. Write or wire today for complete 
technical data. 





POTTER & BRUMFIELD, INC., PRINCETON, INDIANA—SUBSIDIARY OF AMERICAN MACHINE & FOUNDRY COMPANY 
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STAR SERIES 


KG RELAY 


DESIGNATION: KG23DBH 


GENERAL: Insulating Materials: Teflon, glass and ceramic. 
Insulation Resistance: 100 megohms min. 
Breakdown Voltage: 500 V. RMS. 
Shock: 100g where contact openings less than 80 microseconds 
may be permitted. 
Vibration: 30g 5 to 2000 cycles. 
Ambient Temperature: —45°C to +125°C. 
Weight: 13 ozs. 
Pull-in-Speed: 12 MS using 310 ohm coil at 24 V. DC. (25°C). 
Terminals: Two 11 pin multiple solder headers with hook ends for 3 
#20/AWG wires. 
Enclosures: Hermetically sealed only. 
Dimensions: 1-11/32 x 3.700 x 1-13/16 (See drawing for width, etc.) 
CONTACTS: Arrangements: 6 pole double throw. 
Load: Dry circuit to 3 amps, 115 V. AC, resistive. 5 amps, 28 V. DC, resistive. 
COIL: Power: 2.0 watts at Nominal Voltage. 
Duty: Either coil may be left energized without damage to the relay. 
Insulation: Teflon tape. 
MOUNTINGS: Four % inch 48-32 studs on 3% x % inch centers. 


COIL DATA:(EACH COIL): 
Voltage: |6 v. oc] 12 v.oc | 24 v. oc | 48 v. oc | 110 v. oc 


Resistance: 14 ohms | 55 ohms | 310 ohms | 835 ohms | 5500 ohms 
+10% @ 25°C 
See What's New in P&B Progress at Booth 603,604 WESCON, 
San Francisco, August 20-23 


Potter & Brumdield, ine. 


PRINCETON, INDIANA 





Subsidiary of AMERICAN MACHINE & FOUNDRY COMPANY Manufacturing Divisions 
also in Franklin, Ky. and Laconia, N. H. 


Mail the coupon below for further engineering data on P&B's 
"new Star Series relays plus new compact catalog of standard 
| type relays. If you need answers to a specific application 

problem, write in detail. 


Potter & Brumfield, Inc., Princeton, Indiana 
Attn: T. B. White, Brig. Gen. M.C. (Ret.) 
Special Projects Engineer 
Please send me complete data on the new Star Series 
relays, plus the new compact catalog of P&B standard relays. 
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also effective for use in high-tem- 
perature service in aircraft diester- 
base synthetic lubricating fluids. It 
can be used with gasolines of all 
types, fuel oils (including No. 6), 
propane, butane and low-pressure 
home fuel gases. Precision Rubber 
Products Corp., 3110 Oakridge 


Drive, Dayton 7, O. 
Circle 728 on page 19 


Temperature-Limited Diode 


for voltage detection 


Type 1236C temperature-limited 
dicde is for service as an rms de- 
tector for differential voltmeters, 
as an rms detector for ac voltage 
and current stabilizers, or as a de- 


tector for de voltage and current 
stabilizers. It has a T9 bulb with 
Bakelite base of 8-pin locking-in 
type. Average operating charac- 
teristics are cathode voltage of 1.9 
v ac or de, 440 ma, and plate volt- 
age of 600 v dc, 0.7 ma dc. Supe- 
rior Electric Co., Dept. DO, 83 
Laurel St., Bristol, Conn. 

Circle 729 on page 19 


Silicon Diodes 


for computer service 


Silicon diodes are designed for 
computer service and other appli- 
cations requiring fast switching 
and operation under high tempera- 


tures. Operating voltages. ex- 
tend to 200 v, and no derating is 
necessary up to a maximum tem- 
perature of 150 C. Switching time 
is 0.3 microsecond or less. Transi- 
tron Electronic Corp., Melrose 76, 
Mass. 

Circle 730 on page 19 
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Take ALL the 
Problems Out of 
Your Variable Speed 

Requirements 


ENGINEERING 
DEPARTMENT 


EQUIPMENT 


qeansmissio! 
squipmant 


Pui Lovejoy’s exclusive in- 
dividualized service to work 
for you...a complete line of 
variable speed pulleys and 
transmissions — plus person- 
alized engineering guidance 
to assure full satisfaction. 








Speed ratios: up to 10 to 1 
Horsepowers: fractional to15 
Constant belt alignment 
Instant speed changes while 
equipment is running 


Easily installed 
on new or old 
equipment. 





Here's how it works... 
a simple and convenient two-step plan: 


(7 Lovejoy sends you full informa- 
tion on the types of variable speed 
pulleys and transmissions available 
... along with a guide sheet to 
help you supply us with pertinent 
information on the type you need 
and the service you require. 





TYPICAL EXAMPLES: 


Type 160 Pulley and No. 200 Tilting Motor 
Base proved the right combination for a 
mailing machine. 


Proper drive for a slat bed rip saw is 
provided by a Type 302 Pulley. 


wt Depending on your require- 
ments, Lovejoy rushes recommen- 
dations, blue prints, suggested 
solutions to problems... or, if you 
desire, will send a representative 
to give you first-hand assistance. 
For standard or relatively simple 
applications, cost quotations can 
be furnished immediately. 


, 
Type 135 Pulley meets all requirements on 
a vibrating machine. 


aoe 2 ee ee * 2 ie 
This Lovejoy “double” solved a grading 
machine problem —Type 145 Pulley and 
No. 2 Select-O-Speed. 


Save time and expense. Get your Variable Speed 
Pulley Guide by requesting Form 118F today. 


CHICAGO 44, ILLINOIS 
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Drafting Instrument 


for drawing long- 
radius circular arcs 


Daniels curve is used in drafting 
where accurate circular arcs of 
long radius are required. It is also 
available in a modified form for 
drawing slightly irregular curves. 





SS 


Flexible strip is protected against 
breakage by limit stops in unit 


| without irregular curve adjusting 


feature. Five models are available 
with various ranges of adjustment 
and index markings. Albert G. 


Daniels, 109 Chalmers St., Winns- 


boro, S. C. 


Circle 731 on page 19 


Diazotype Printer 


prints from masters 
to 54 in. wide 


Tecnifax Hi-Q diazoprocesser is a 
high-output, ammonia-developing 
unit with electronically controlled 
speeds up to 125 fpm. Unit pro- 


Perr . 





duces prints from _ translucent 
masters up to 54 in. wide. High 
printing speed is made possible 
by the use of a high-pressure, mer- 
cury-vapor lamp, rated at 150 w per 
in. New developing principle pro- 
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SPECIFY LORD PRODUCTS 


| shock 
for engineered vibration) control 
noise 





HUMAN RESPONSE 
TO VIBRATION 











DOUBLE AMPLITUDE —INCHES 





Sine 


ee et Tt t i es 
5,000 10,000 50,000 100,000 
FREQUENCY CPM 

















Vibration . . . shock . . . noise all lower pro- sidered from the functional and economic view- 
duction efficiency and lessen sales appeal. points by our experienced Product Design 

Lord Manufacturing Company’s unmatched and Industrial engineers. This staff is fully 
engineering and manufacturing background backed up by Research and Manufacturing per- 
and facilities are ideally suited to the solution sonnel and facilities second to none in the field. 
of your vibration, shock and noise problems. Contact your nearest Lord Field Engineering 
You are assured that your inquiry will be con- Office or our headquarters. 


ATLANTA, GEORGIA - CEdar 7 -1123 DAYTON, OHIO - Michigan 8871 
BOSTON, MASS. - HAncock 6-9135 DETROIT, MICH. - TRinity 4-2060 
CHICAGO, ILL. - Michigan 2-6010 KANSAS CITY, MO. - WEstport 1-0138 and producers 
CLEVELAND, OHIO - SHadyside 9-3175 LOS ANGELES, CAL. - HOllywood 4-7593 of bonded 
DALLAS, TEXAS - Riverside 1-3392 NEW YORK, N. Y. - Circle 7-3326 0 ) 
PHILADELPHIA, PA. - LOcust 4-0147 rubber 
“In Canada— Railway & Power Engineering Corporation Limited’’ 


LORD MANUFACTURING COMPANY : ERIE, PA. 


designers 














products 


SOnDED ausee™ since 1924 
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PHOTO COURTESY ELECTRIC BOAT DIiVis 
GENERAL DYNAMICS CORPORATION 


Unit shown 

cools reactor water 
from 500° F. 

to 150° F. 


SAMPLE 
FLUID COOLER 


Engineering Equipment 





| Model 305 
| meter has inspection, production 











Young shell and tubular coil sample fluid 
coolers will reduce temperatures from 600° F. 
to 100° F. at pressures up to 1,500 psi. These small, 


compact units cool sample fluids for control testing 
purposes for pilot plants, boiler water samples, chemical 
and other high temperature and pressure process fluids. 


““WHERE QUALITY COUNTS” 


Write today to Dept. 307-H for catalog 
2125-A. There is no obligation. 


RADIATOR COMPANY 


any thermocouple, 





RACINE, WISCONSIN 


HEAT TRANSFER ENGINEERS 


Executive Office: Racine, Wisconsin, Plants at Racine, Wisconsin, Mattoon, Illinois 


Youn 
Cudiiée 


Circle 527 on page 19 


vides complete, uniform develop- 
ment of any diazo-sensitized ma- 
terial at any speed at which it can 
be printed. Feed board is con- 
tinuously adjustable to different 
depths to handle small or large 
tracings. Tecnifax Corp., Holyoke, 


Mass. 
Circle 732 on page 19 


Vibration Tester 
is battery-operated 


vibration amplitude 


and preventive maintenance appli- 


cations. It is calibrated directly 
in three ranges of 0.1, 1 and 10 
mils full scale reading.  Light- 


| weight and portable, the unit is 


battery - operated. International 

Research & Development Corp., 

797 Thomas Lane, Columbus, O. 
Circle 733 on page 19 


Potentiometer 


is also a 
millivolt source 


Alinco Model P-55 universal po- 
tentiometer combines potentiometer 
and millivolt source in one in- 
strument. Unit can be used with 


as 


or to meas- 
ure any potential from 0 to 55 mv. 
Dual input provides two sets of 
55-way binding posts for checking 
two thermocouples, or one thermo- 
couple against a standard. Ther- 
mometer is shock-mounted in lid, 
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marore DISC-P AC” 


A COMPACT UNIT FOR BUILDING YOUR OWN CLUTCH 
Due to a growing demand for Maxitorq Floating Discs, the MAXITORQ DISC- 


PAC has been made available as a self-contained unit independent of the actuator. 


Patented Maxitorq Separator Springs that prevent drag, abrasion, and consequent 
heating in neutral . . . and the Maxitorq Locking Plate which locks all discs onto 
body . . . give you the outstanding features that are so highly favored by machine 


and product designers. 


Thus you may build your own clutch or brake from our standard stock Maxitorq 
parts. The Disc-Pac keys to your shaft and is easily replaced. Units are available 
in 8-disc diameters from 2” to 8”; 14 to 15 h.p. at 100 r.p.m. . . . with 3 lugs on the 
smallest size, 8 lugs on the 3 h.p., and 12 lugs on the 5, 1C and 15 h.p. capacities. 


The Disc-Pac fits Maxitorq standard Driving Rings in the event that you want to 
use them. As with the Maxitorq Clutch, all assembly, take-apart and adjustments 
are manual .. . no tools required. For further information, write Dept. MD-8. 


THE CARLYLE JOHNSON MACHINE COMPANY 





Manchester, Connecticut 
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TETRASEALS ‘O-RINGS 


RECTANGULAR tm 

SECTION RUBBERS 
RINGS HAVING SAME 
SHRINKAGE AS 

ORGANIC 

RUBBERS 


High performance, Now, dimensions 

economical static and tolerances of 

seals, TETRA- AN, MS, SAE, JIC 

SEALS are equal and NAS met con- 

en with standard tooling from 
pounds useful over a temperature 

range of —80 F to +500 F. Non- 

toxic, too. Lower unit costs, fewer re- 

pounds to meet MIL, AMS, SAE, jects, faster delivery, are other 

ASTM and industrial specifications. advantages. 


in quality to, and interch bl 
with, standard O-rings. Available in 


natural, synthetic and silicone com- 





For more details, ask for free liter- 
ature on TETRASEALS and O-RINGS. 


Goshen Kubler Co. we 


CUSTOM DEVELOPMENT AND FABRICATION SINCE 1916 
1787 S. TENTH ST. GOSHEN, INDIANA 
Circle 529 on page 19 








GORSYN 


Synthetic rubbers (not 
silicones) that remain 
flexible in temperature 
ranges of —65°F to 
+300°F; and —20°F 
to +-400°F. 


GORSIL 


Silicone rubber com- 
pounds for molded, 
jathe-cut and metal- 
bonded products that 
must withstand — 100°F 
to +500°F tempera- 
tures. 


GORLUBE 


Low-friction treatment, 
for O-rings and parts 
made of natural, syn- 
thetic, and silicone 
rubbers 


GORBOND 


Process for securely 
bonding rubber parts to 
metals of most every 
kind 


See our catdHog in 
Sweet's Product Design File 














Design Guide to 


Adjustable-Speed 
Drives 





e@ ELECTRICAL 
e@ MECHANICAL 
e HYDRAULIC 


Here, in one book—148 pages, with 24 tables, 
$7.00 119 charts and 171 illustrations—is what the 
per copy | designer should know about adjustable speed. 


MACHINE DESIGN Penton Building 
Cleveland 13, Ohio 





Engineering Equipment 





and instrument is available in 
aluminum or mahogany case. It 
is 4% by 4” by 7% in. in size. 
Allegany Instrument Co. Inc., 1091 
Wills Mountain, Cumberland, Md. 

Circle 734 on page 19 


Resistance Thermometer 


measures surface 
temperature 


RdF Strapon resistance therrnom- 
eter for surface temperature meas- 
urement is a moisture-resistant, 
portable, reusable and flexible in- 


strument. Silastic overmold per- 
mits use in presence of radioactive 
fields, high humidity, water, al- 
cohols, salts, oils, some acids, 
caustics and other substances that 
normally render temperature 
transducers ineffective. Arthur C. 
Ruge Associates Inc., 733 Concord 
Ave., Cambridge, Mass. 

Circle 735 on page 19 


Tracing Cloth 


has double 
water-repellent surface 


No. 378WD Whitney double-sur- 
faced water-repellent tracing cloth 
permits unchanging parts of a 
drawing to be drawn on one side 
of cloth while details subject to 
repeated revision can be drawn on 
other side. Erasures are made eas- 
ily on detail side without remov- 
ing information from the other 
side. Cloth is impervious to per- 
spiration stains and water spot- 
ting, and can be cleaned with com- 
mon solvents. It takes pencil lines 
to 9H and repeated erasures with- 
out surface damage. Material is 
available in all sheet sizes, and in 
20-yard rolls with widths of 30, 
36 and 42 in. Charles Bruning Co. 
Inc., 4700 Montrose Ave., Chicago 
41, Ill. 

Circle 736 on page 19 
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Complete reprints of major articles now available from 


Number 
Copies 


USE THIS FORM TO ORDER YOUR COPIES TODAY! 


Price Per 
Copy 


DIRECTORY OF MATERIALS—18th Edition $1.00 


PRODUCTION CHARACTERISTICS OF ENGINEERING 
oe Se 1.00 


DESIGN MANUAL ¢ ON ADHESIVES sie a 
NONMETALLIC GASKETS ace Se 
ADJUSTABLE SPEED DRIVES .......... Lis kag: ae 
ADJUSTABLE-SPEED ELECTRIC-MOTOR DRIVES ....... 1.00 
MECHANICAL ADJUSTABLE-SPEED DRIVES icine. aaa 
SPEED REDUCERS AND GEARMOTORS : 1.00 
INTERNAL COMBUSTION ENGINES tect chine uta p oh See 
WHY MACHINE PARTS FAIL Es Ts ee 
STRESS ANALYSIS IN DESIGN .................. ‘nea aoe 
DIMENSION CONTROL IN DESIGN ..... stiches <a 
HYDRAULIC SERVO FUNDAMENTALS Vol.I............. 1.00 
PPRMAEIONN GMIARLING 2. cic e tee eee nest 1.00 
QUALITY CONTROL METHODS .......... iene 2: See 


DESIGNING ELECTRONIC EQUIPMENT FOR 
MAINTAINABILITY eee 


MULTIPLE CIRCUIT SWITCHES ............... A - 
ELECTRICAL CONNECTORS ........ re. 


TRANSACTIONS OF THE FIRST CONFERENCE « ON 
MECHANISMS ........ » eo 


TRANSACTIONS OF THE SECOND CONFERENCE on 
MECHANISMS 


TRANSACTIONS ON THE THIRD CONFERENCE ON 
MECHANISMS 


MECHANISMS FOR INTERMITTENT MOTION 
POLYDYNE CAM DESIGN ................ 
EVALUATING ENGINEERS 

ENGINEERING MANAGEMENT 

MEN AND MACHINES 





MACHINE DESIGN 


TOTAL COPIES 





Reader Service 


Penton Building 


TOTAL ORDER $ 


Cleveland 13, Ohio 


ee 


a eS 


CITY 


() Remittance Enclosed [_] Please Bill Me 


ween OTe 











ZONE_ STATE 





210 





(Add 3% to orders in Ohio to cover State Sales Tax) 





THE ENGINEER’S 


Library 


Recent Books 


Designing for Production. By Ed- 
ward N. Baldwin and Benjamin W. 
Niebel; 645 pages, 6 by 9 in., cloth- 
bound; published by Richard D. Ir- 
win Inc., Homewood, Iil.; available 
from MACHINE DESIGN, $8.50 postpaid. 


Engineering materials and proc- 
esses are described in this book 
from the designer’s viewpoint. In- 
formation is presented so that de- 
signers can select materials best 
suited for design with respect to 
processing, service life, first cost, 
maintenance requirements and 
function. 

Principal manufacturing process- 
es including metal forming and 
shaping, cutting, joining, finishing, 
inspection, assembly, and packag- 
ing are described and analyzed. 


Past Examinations for Professional 
Engineer, 1957 Edition. 81 pages, 8% 
by 11 in., paperbound; published by 
and available from John D. Con- 
stance, P. E., 625 Hudson Ter., Cliff- 
side Park, NWJ.; $2.00 per copy. 


This is a compilation of past 
examinations for Professional En- 
gineer given by the New York State 
Board of Examiners, and covers 
years 1946 through 1957. 

Three major parts include struc- 
tural planning and design, basic en- 
gineering sciences, and engineering 
economics and practice. 


Brittle Behavior of Engineering 
Structures. By Earle R. Parker, 
Chairman, Div. of Mineral Technol- 
ogy, University of California; 323 
pages, 6 by 9 in., clothbound; pub- 
lished by John Wiley & Sons Inc., 
440 Fourth Ave., New York 16, N.Y.; 
available from MACHINE DESIGN, $6.00 
postpaid. 


This book summarizes available 
information on brittle behavior of 
steel in engineering structures. It 
contains a discussion of theories 
and mechanism of failure, a re- 
view of test methods for evaluat- 
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; Both marks mean Valves 


YOUR CUSTOMERS know there’s a big difference 
in valves. A difference in performance, and in 
maintenance and replacement costs. A difference so 
important that they take great care in choosing 
valves for their piping systems. 

WHAT valves do your customers choose? Ask them. 
You'll find that many standardize on Jenkins .. . 
and ALL agree there’s nothing better. 

Favorable reaction is certain when equipment arrives 


but only One guarantees Valve Performance 


with its valves bearing the Jenkins Diamond and 
Signature. This trusted mark guarantees the finest 
in valve performance. It indicates quality construc- 
tion throughout your equipment. Sound reasons for 
specifying Jenkins Valves, since they cost no more 
than others in the good quality class. TELL US the 
types of valves you use and we'll send information 
on appropriate Jenkins Valves. Jenkins Bros., 100 
Park Ave., New York 17. 


JENKINS 








VALVES & 


Sold Through Leading Distributors Everywhere 
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THE (SHAPE OF THINGS IN Wi 


MOLDED RUBBER & NYLON FABRIC 
INCREASES LIFE OF CARBURETOR DIAPHRAGM 


APPLICATION: ini molded for @ nationally 


Aircroft carburetor diaphra 
known aviation firm. on r a. 
on diaphros™ 





< ‘<teae oe, 


ACUSHNET PROCESS COMPANY 


‘ NEW BEDFORD. MASSACHUSETTS 
coe Srectston Atolded RUBBER, SILICONES -"‘APCOTITE”’ BONDING 


Address all communications to 762 Belleville Ave., New Bedford, Mass. 
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ing relative brittleness, interpreta- 
tions and summaries of test results, 
a discussion of effects of welding 
composition variations on notch 
toughness, and a report of service 
failures. It also offers a survey of 
fundamental properties and frac- 
ture theories. 


Mechanics For Engineers. By F. 
P. Beer, Professor of Mechanics, and 
EB. R. Johnston Jr., Professor of Civil 
Engineering, both of Lehigh Univer- 
sity; 672 pages, 6 by 9 in., clothbound; 
published by McGraw-Hill Book Co. 
Inc., 330 West 42nd St., New York 36, 
N. Y.; available from MACHINE DE- 
SIGN, $8.00 postpaid. 


This book covers necessary op- 
erations with forces, then applies 
the concept of equilibrium to prob- 
lems involving particles. Practical 
situations are introduced early. 
Statics of rigid bodies is consid- 
ered in both two and three dimen- 
sions. 

In applications to bodies and 
structures, principal emphasis is 
on equilibrium. In dynamics, the 
three basic methods of analysis 
are first applied to problems in- 
volving only particles, so that 
their respective advantages may 


| be clarified. 


The concept of free-body dia- 
grams is presented early and used 
throughout. Emphasis is placed 
on the idea of equivalent force 
systems and the use of “free-body 
diagram equations.” This ap- 
proach makes possible a clear 
presentation of the fundamental 
principles of statics and dynamics. 


Practical Automation. By L. R. 
Bittel, M. G. Melden, and R. 8. Rice, 
Associate Editors, Factory Manage- 
ment and Maintenance; 376 pages, 
8% by 11 in., clothbound; published 
by McGraw-Hill Book Co. Inc., 330 
West 42nd St., New York 36, N. Y.; 
available from MACHINE DESIGN, 
$7.50 postpaid. 


This book is a practical guide 
for installation and use of plant 
automation for increased produc- 
tivity, lower operating costs, and 
improved safety and working con- 
ditions. 

Fundamental methods and 
thinking essential to planning and 


| Setting up for effective automation 
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structurally homogeneous 


PARKER-KALON stress relieved socket screws 


After controlled heating and equally controlled uniform quenching im- 
parting maximum strength, P-K Socket Screws are carefully tempered to 
assure ductility, proper elongation and high impact strength. This 
is your assurance that... If it’s P-K ... It’s O-K! 


PARKER-KALON DIVISION, Genera! American Transportation = 
Corporation * Manufacturers of Socket Screws, Self-tapping PARKER-KAI N 
Screws, Screwnails, Masonry Nails, Wing Nuts and Thumb Screws. 


Sold Everywhere Through Leading Industrial Distributors Factory: Clifton, New Jersey * Warehouses: fasteners 


Chicago, Illinois; Los Angeles, California 
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CASE HISTORIES FROM 
MT. VERNON FILES 


@ 


“Brain” stops new Electrolux automatically! 


The minute this new Automatic Electrolux Cleaner 
has absorbed so much dirt it can no'longer operate 
at high efficiency, it stops and the cover pops open. 
Replacing the sealed paper dust bag with a new one 
sets it up for further operation. It is one of several 
exclusive Electrolux features which includes 20% 
greater suction power than any machine the com- 
pany has ever made. This is due in part to the in- 
creased speed and power of its electric motor. 

The additional power and the automatic features 
of this new cleaner were not, however, achieved at 
the expense of added weight, because it is remark- 
ably light for an appliance of such power and flexi- 
bility. By using die castings for the motor frame, 
elbow and adapter, both weight and manufacturing 
costs were kept down. As you can see these parts 
are complex. The motor frame alone, for example, 
involves apertures of various sizes and shapes, lugs, 
curved members, straight members, flanges, fillets, 
vanes and shoulders all combined into a very light- 
weight yet extremely rigid, strong unit. The other 
parts, although smaller, are also “toughies”. But 
die casting is the most economical method of pro- 
ducing these intricate parts which combine strength 


ex 


with light weight and holding to such close tolerances 
that little or no machining is reqiured to finish them. 

Mt. Vernon can help you make the most of these 
and other die casting advantages by a complete 
four-fold service of: (a) consultation—to help with 
design and production problems; (b) die making— 
on modern tool and die equipment handled by skilled 
personnel; (c) castings—aluminum and zinc, guar- 
anteed “on grade” at all times; (d) machining facili- 
ties—for handling any machining operations your 
castings may require. As in the case of Electrolux, 
a switch to die castings may profit you tremen- 
dously. Let’s talk it over. 


MT. VERNON 
ie Chan aceon ae 


STAMFORD, CONNECTICUT 


Mr. David H. King 
75 Willow Street, Guilderland, N. Y. 
Mr. George E. Hahl 
39 South Munn Ave., East Orange, N. J. 


SALES REPRESENTATIVES Mr. Anker Anderson 


Cascade Road, Stamford, Connecticut 
Mr. William Savers 
101 Briarcliff Road, Rochester, N. Y. 


Mr. Grant Eller 
6 East 194th St., Cleveland, Ohio 


Mr. Jerome J. Theobold 
9 East Genesee St., Skaneateles, N. ¥ 
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are explained and illustrated. In 
addition, the book includes ex- 
amples of installations from plants 
of all sizes in various industries, 
and demonstrates actual applica- 
tions and methods. 

It also demonstrates how to 
solve problems likely to be met 
in combining machines and equip- 
ment already in use, applying feed- 
back control, solving new mainte- 
nance problems, and other prac- 
tical aspects of automation. 

Other topics are: automatic han- 
dling, processing, inspection, and 
communication; special problems 
relating to electrical, hydraulic, 
and other systems; and essential 
techniques, equipment, and mate- 
rials for automation. 


One Hundred Electronic Circuits. 
By Milton H. Aronsen and Charles 
F. Kezer; 168 pages, 5% by 8 in., 
paperbound; published by and avail- 
able from Instruments Publishing Co. 
Inc.; 845 Ridge Ave., Pittsburgh 12, 
Pa.; $2.00 per copy. 


This book contains 100 circuits 
complete with detailed specifica- 
tions and values for all circuit com- 
ponents. 

Included are 15 power-supply 
circuits, 18 amplifier circuits, 15 
oscillator and generator circuits, 
20 pulse circuits, 17 test-instru- 
ment circuits, 3 alarm circuits, 3 
phototube circuits, and 9 miscel- 
laneous circuits (phase _ shifters, 
controllers, etc.). 

The book also provides operating 
specifications which will enable 
circuit designers to modify exist- 
ing circuits according to require- 
ments. 

Principles of nonlinear capaci- 
tors, magnetic amplifiers, tran- 
sistors, phase-shifts, bridge opera- 
tion, cold-cathode memory tubes, 
and other components are includ- 
ed. 


Hydraulics Refresher for Profes- 
sional Engineers License. By John D. 
Constance, P.E.; 64 pages, 8% by 11 
in., paperbound; available from John 
D. Constance, P.E., 625 Hudson Ter- 
race, Cliffside Park, N. J.; $3.00 per 
copy. 


This book is intended as a re- 
view in hydraulics for P.E. candi- 
dates in most states. Choice of 
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Specify NUMATICS VALVES 


e 


... there are no “equivalents” 


a | 
surpassing 
any other 

air valve on 


the market 


In a momentary contact valve application, safety . . . for operator and 
machine alike ... depends on a valve that will not shift when de-energized. 
Numatics DSA4 valves can’t shift. Numatics exclusive detent does the trick 
... it safely, positively locks the valve spool in position the split second the 
valve is de-energized. What's more, this locking action is independent 
of air pressure, friction or packing drag. Numatics momentary contact air 
valves are, in fact, safer, more dependable than any other valves 
currently on the market. Write for complete information today. 


4-WAY 
HAND 
VALVES 


; NUMATICS MANIFOLDS For the utmost reliability and versa- 
Numatics individual exhaust and conduit tility, look first to Numatics 4-way hand 
manifolds provide perfect “running mates” for valves. 136 models in 4 pipe sizes, a 
Numatics solenoid actuated valves. valve for every application. 


MILFORD, MICHIGAN 
NUMATICS, Inc,“ 
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NGW in one book 


... what the designer should know about... 


ADJUSTABLE-SPEED DRIVES 


... covers all the basic methods of adjustable speed! 


ELECTRICAL ¢ MECHANICAL ¢ HYDRAULIC 


by Robert C. Rodgers, leo F. Spector, Keith A. Carlson 


",.. the most comprehensive design guide on 
Adjustable-Speed Drives available anywhere" 


Here, in one book—148 pages, with 24 tables, 119 
charts and 171 illustrations — is what the designer 
should know about adjustable speed. It contains the en- 
tire co-ordinated program of articles which appeared 
in MACHINE DESIGN on main drive and transmis- 
sion types — electric-motor, slip-coupling methods, 
mechanical drives, and hydraulic drives. 


You will find basic analyses of types and selection fac- 
tors, useful listings of nomenclature and symbols, 
charts on control systems, tradename listings, and many 
other practical design details. 


A must for your “working library”. Use the handy 
form below and order your copies today! (Remittance 
enclosed with your order will speed the delivery of 
your copies.) 


MACHINE DESIGN SEND ME____copies of “ADJUSTABLE-SPEED 
aoe Building DRIVES” at $2.00 per copy 


Cleveland 13, Ohio 


_} Remittance enclosed [1] Please bill me 


NAME 








TITLE 





COMPANY 








ADDRESS 





CITY ZONE 





(Add 3% to all orders tor delivery in Ohio to cover State Sales Tax.) 
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problems, revision of material and 
presentation make this book suit- 
able as a review for civil service 
examinations for engineering 
grades, power engineer examina- 
tion, and practical engineering of- 
fice problems. 

Major sections include hydrau- 
lics, hydrodynamics, orifices, weirs, 
flow in pipes, flow in open chan- 
nels, and centrifugal pumps. 


Advanced Calculus, By R. C. Creigh- 
ton Buck, Professor of Mathematics, 
University of Wisconsin; 423 pages, 
6 by 9 in., clothbound; published by 
McGraw-Hill Book Co. Inc., 330 West 
42nd St., New York 36, N. Y.; avail- 
able from MACHINE DESIGN, $8.50 
postpaid. 


This book presents a systematic 
approach to the differential and 
integral calculus of functions and 
transformations and develops an- 
alytical techniques to apply to 
problems of mathematics. 

Features include simultaneous 
discussion of functions of one and 
several variables, details of the 
double integral, elementary theory 
of Cartan’s differential forms to 
simplify vector calculus, up-to- 
date treatment of curves, surfaces, 
and manifolds; and approximation. 


New Standards 


1956 Supplement to Book of ASTM 
Standards, Including Tentatives. 2250 
pages in seven parts, 6 by 9 in. paper- 
bound; published by and available 
from American Society for Testing 
Materials, 1916 Race St., Philadelphia 
3, Pa.; $4.00 per copy to nonmembers. 


Part 1, Ferrous Metals — con- 
tains 48 standards on steel pipe, 
tubes, fittings, castings, bolting 
materials, boiler plates and rivets, 
rails, rolled wheels and _ tires, 
chain, and cast and nodular iron. 


Part 2, Nonferrous Metals — 
contains 60 standards on copper 
and copper base alloys, nickel and 
nickel base alloys, electrical re- 
sistance and related alloys, metal 
powders and products, die-cast 
metals and alloys, aluminum and 
aluminum alloys, magnesium and 
magnesium-base alloys, and metal- 
lic electrical conductors. 


Part 3, Cement, Concrete, and 
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Soils — contains 57 standards on 
cement, lime, gypsum, pipe and 
drain tile, refractories, ceramic 
whiteware, stones, mineral aggre- 
gates, concrete, bituminous mate- 
rials for highway construction, 
waterproofing and roofing and 
soils. 


Part 4, Paint, Woods and Wax 
Polishes — contains 78 standards 
on white pigments, drying oils, 
paint driers and thinners, shellac, 
varnish, and resinous materials, 
lacquer and lacquer materials, pol- 
ishes, wood and wood preserva- 
tives, and acoustical me*erials. 


Part 5, Fuels and Petroleum— 
contains 75 standards on measur- 
ing and sampling petroleum and 
petroleum products, crude petro- 
leum, motor and aviation fuels, hy- 
drocarbons, diesel fuels, distillate 
burner fuels, kerosene and _illu- 
minating oils, coal, industrial aro- 
matics, and general testing meth- 
ods. 


Part 6, Rubber and Plastics— 
contains 71 standards on plastics, 
electrical insulating materials, rub- 
ber products, latex foam sponge 
and expanded cellular rubber, non- 
rigid plastics and electronics ma- 
terials, 


Part 7, Textiles and Soap—con- 
tains 34 standards on textile ma- 
terials, detergents, paper and 
paper products, shipping contain- 
ers, adhesives, water and atmos- 
pheric sampling tests. 


Manufacturers’ Publications 


Handi-Book of Anti-Friction Bear- 
ings. 36 pages, 5% by 8 im., paper- 
bound; published by and available on 
letterhead request from Hoover Ball 
and Bearing Co., Ann Arbor, Mich. 


This book is intended as a ref- 
erence for information about bear- 
ings and bearing applications. Ma- 
jor topics include bearing classifi- 
cation and selection, types, modi- 
fications, capacities, formulas, fits 
and lubrication. Bearing noises 
and causes of failure are also dis- 
cussed. 
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BETTER PERF 


DUTI-RATED GEAR— 
Hardened after cutting. 
Precis 


jon ig per- 
mits maximum hardness 
while holding ee 
within extremely close 


ORDINARY HARD GEAR ‘ 


1.6 
14 
1.2 


1.0 
0 5 0 1 20 2% WB 40 4 3S 5 & 


HARDNESS-ROCKWELL C SCALE 


ORDINARY GEAR 


AND YOU GET 


Outi-Raléd 


Gearing in EVERY 
Line-O-Power Drive 


Write for DUTI-RATED Gear and LINE-O-POWER Catalogs. 
See how you can get more for your drive dollar. 
this trademark 
stands for the 


===. FOOTESBROS 
‘ome a 3, 2. 
LAO): IA; Beller Power Tranliwlission Mrough Belch Geans 


S. PAT i ——— FOOTE BROS. GEAR “AND MACHINE CORPORATION 
4567 South Western Boulevard Chicago 9, Illinois 
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Economy —quick delivery 
Johnson thin-wall bearings 
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Recently expanded facilities enable Johnson Bronze to offer fast deliv- 
ery on all types of economical thin-wall bearings. Made by bonding 
bronze powder or copper-lead powder to strip steel, these bearings can 
be machined to any tolerance in plain, flanged and half-bearing types. 
Also available are stamped plates, washers and other flat bearing surfaces. 

Thin-wall bearings are very economical in large quantities, and are 
ideal for any mass-produced products. If you would like to investigate 
the cost-saving possibilities of Johnson thin-wall bearings, our repre- 
sentative will be glad to give you full information. 





JORNON ) 
Bearings) 








525 S. Mill Street, New Castle, Pa. 
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NOTEWORTHY 


Spring-Driven Intervalometer 


Sequential closing of multiple contacts is accom- 
plished by a spring-driven intervalometer with easily 
modified time-interval setting. Powered by a clock 
spring, the unit incorporates a wafer-switch contact 

















assembly that shorts all remaining circuits when one 
circuit is closed. Time interval, which is held sub- 
stantially constant by a fly-weight governor, can 
be modified by simply changing the tension of the fly- 
weight springs. Switch action begins when pawl- 
pinion ratchet is released. Patent 2,795,661 assigned 
to U.S.A. by Leo L. Kielman. 


Sectional Fluid Seal 


Grease-saturated wicks, sandwiched between rigid 
Teflon back-up rings, provide continuous lubrication 
to the O-ring in a sectional seal assembly. In the 
piston-actuator application shown here, left view 
represents O-ring configuration when hydraulic pres- 
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DO YOU CONTROL Your 
HI-PRESSURE CIRCUITS? 


—— 1. Can you shut off flow tightly? 
? 
= 2. Can you throttle gradually? 


- 3. Can you get full flow? 





manvat “sueasi) seat” VALVES 


(1500, 3000 and 6000 P.S.I.) 
are leakproof and stay leakproof for years 


of service with little or no maintenance; 
no internal port to port leakage in the de- 
tented positions and, of course, no external 
leakage. Sealing qualities actually improve 
with use, due to wear compensating lap- 
ping action of “Shear-Seals.” 





a You get excellent throttling, smooth ac- 
tion to any degree of flow without fighting 
the fluid pressure. 





3) Quick as a quarter turn of the handle you 
can open the full flow (or shut it off) with 
surge dampening action, because the round 
tubular passages have no spools or poppets 
obstructing flow. 


BARKSDALE VALVES 


5125 Alcoa Avenue, Los Angeles 58, California 


Ask for bu:letin 5-H, -A and -W. 
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New MELETRON 


Pressure Actuated Switch 





COM CA- 


LIXON 


Precision Sine Switch 


In designing its new Tier-Tube pressure actuated switch, the Meletron 
Corporation, makers of more than 500,000 aircraft pressure switches, 
turned to the Klixon Precision Sine Switch as a basic component. 

Why? 

Here’s how George A. Starbird, President of Meletron, puts it: 

“We found that the Klixzon Sine Switch 1s more resistant to vibra- 
tion; has a more satisfactory current rating and a more uniform gap 
than any snap action switch thai we have used in the past.” 

This J Series Klixon Sine Switch which Mr. Starbird describes, like 
other models in the Klixon line, is a highly precise, sensitive snap switch 
for applications requiring extremely small movement differential with 
high shock and vibration resistance. 

Movement differential as well as operating and release forces can be 
precisely adjusted and set to meet a wide variety of application require- 
ments. Once calibrated, the Klixon Sine Switch precisely maintains its 
operating characteristics throughout its life. 

For full details on Klixon Precision Switches, write now for catalog 
sheets PRSW 1, 2, 3, 4 and 5. 


MELETRON CORPORATION 
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MANUFACTURED BY 





METALS & CONTROLS |\jj CORPORATION 


Spencer Thermostat Division 3208 Forest Street, Attleboro, Mass. 
Lixo 
KLx0N 
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Noteworthy Patents 





sure difference across piston and seal is zero. When 
high pressure is applied to the piston rod-end side, 


the piston moves left and the O-ring deforms as in | 
the lower left view. Pressure of O-ring against the | 
back-up plates then squeezes the wick, providing a 
lubricant film between cylinder and O-ring. Patent 


2,797,971 assigned to Cleveland Pneumatic Tool Co. by 
Raymond E. Greenough. 


Snap-Action Switch or Thermostat 
























































Expansion of fluid sealed between a die-formed 
diaphragm and a flat backing plate provides the 
actuating force in a simple snap-action switch. When 
unit is used as an overload switch, heat causing fluid 
expansion is generated by current flow through di- 
aphragm apex and backing plate. Ambient heat 
similarly actuates the switch in a thermostatic-con- 
trol application. Patent 2,798,130 assigned to Cutler- 
Hammer Inc. by Irvin W. Cox. 


Low-Friction Seal 


| 
a 


Nearly constant sealing pressure is maintained by 
a low-friction seal utilizing a conventional O-ring. 
Positioned in a channel with depth and width of ap- 
proximately 95 per cent of ring-section diameter, the 
O-ring assumes the configuration at lower left when 
subjected to normal fluid pressures. With increasing 
pressure, O-ring deforms as in right-hand sketch. 
Resulting combination of increased unit pressure and 
reduced contact area gives almost constant total seal 
pressure and ensures low friction torque over the 
operating range of the seal. Patent 2,795,441 assigned 
to U.S.A. by Lynford W. Gilbert and Wayne B. Loyd. 


y 
} 
} 
} 
} 
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VU/774I4G 
SELF LUBRICATING 


LOW FRICTION 
STABLE AT HIGH TEMPERATURES 


‘carbon- 
graphite 
especially 
designed for 
mechanical 
applications 


REQUEST BULLETIN 
NO. 55 OR SEE 
SWEET'S PRODUCT 
DESIGN FILE 


& F 4 
LW, 
Ss 


liding or ro- 
ot tating 


&.--~ a 


are self-lubricating ; the material 


components 
compounded and 
molded of Purebon 


is unusually stable at high temperatures. It 
is readily machinable, chemically inert, light 
weight, low cost when moldable to size. Send 
prints or parts for prompt quotation. 
PURE CARBON CoO., INC. 
442 HALL AVE.. ST. MARYS, PA. 
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(VOLUME 1) 
MASS PRODUCTION & 
DESIGN 
1. Mass Production 
2. Produgtion Design 


METAL REMOVAL 
METHODS 
3. Flame Cutting 

. Contour Sawing 

. Planing, Shaping 
and Siotting 

. Automatic and 
Shope Turning 

. Turret Lathe Mo- 
chining 

. Automatic Screw 
Machining 

. Swiss Automatic 
Machining 

. Production Milling 

. Drilling and Bor- 
ing 

. Hobbing 

. Broaching 

. Gear Shaper 
Generating 

. Abrasive Belt 
Grinding 

. Production Grind- 


ing 
. Tumbling Barrel 
Grinding 
18. Honing 
19. Lapping 
0. Superfinishing 
METAL FORMING 
METHODS 
21. Metal Spinning 
22. Brake Forming 
23. Roll Forming 
24. Section Contour 
Forming 
. Stamping 
. Deep Drawing 
. Rotary Swaging 
& Hammering 


28. Wire Forming 

METAL WORKING & 
FORGING METHODS 

29. Die Forging 

30. Hot Upsetting 

31. Die Rolling 

32. Hot Extrusion 

33. Cold and Impact 

Extrusion 

34. Cold Drawing 

35. Cold Heading 

36. — and Form 


METAL, DEPOSITION 
ETHODS 


37. Electroforming 
38. Metal Spraying 
(Volume 1!) 
= METHODS 
. Sand Casting 
20. Permanent-Mold 
Casting 
41. Centrifugal Cast- 
ing 
42. Die Casting 
. Plaster-Mold Cast- 


ing 
44. Investment Cast- 


ing 
MOLDING METHODS 
45. Powder Metallurgy 
46. Plastics Molding 
47. Rubber Molding 
48. Ceramics Molding 
FABRICATING METH- 
DS 


49. Welding 

50. Spot Welding 
51. Seam Welding 
52. Sa ugam Weld- 


53. Butt tag 
54. Braz 

TREATING * METHODS 
55. Heat Treating 
56. Shot Peenina 


DO YOU HAVE A 
PRODUCTION 
PROBLEM? 


' 


R \\ Heres real dollar 
\\ and cents How-/o"™ 


for LOW COST 
production/ 


© 924 pages of fully 
illustrated text 


NV © Covers 56 different 
1 processes 
“i |, iat © Includes 9 big 
production areas 


)/ PRODUCTION 
PROCESSES— 


THEIR INFLUENCE ON DESIGN 
By Roger W. Bolz 


( 


The most practical books ever written for design engineers and production 
men. They are complete .. . authoritative . . . plainly worded and clearly 
illustrated. “Production Processes” give you the kind of on-the-job help you 
need in considering the use of various production methods. They can be of 
use in any plant—large or small—and whether the product design involves 
machining, stamping, forging, spraying, or any of dozens of other operations. 


But actually, you must inspect these books yourself to appreciate their prac- 
tical value to you... to see how an up-to-date storehouse of facts, com- 
piled by one of the nation’s leading experts in this field, can help you quickly 
solve and save on everyday production problems. 


10 DAY FREE TRIAL 


THE PENTON PUBLISHING COMPANY, Book Department 
1213 West Third Street, Cleveland 13, Ohio 
Send me both volumes of Production Processes By Roger W. Bolz 


7] On ten days trial for free exemination, following 
which | will pay for them at $15, plus postage, 
or return them in good condition. 
( Remittance enclosed* in which case the books will be sent Postpaiec @ 


Signeo Title 





Company 





Address 





City Zone State 
*Please add 45c to cover state sales tax on orders for delivery in Ohie 
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Imaginative use of Lukens heads brought new efficiency to fabrication and operation of these Braun spherical head feedwater heaters.* 


Now you can simplify. ..and save... 
designing with Lukens heads 


Here’s practical imagination at work—C. F. Braun 
& Co.’s new spherical head feedwater heaters.* Each 
sphere is fabricated from two Lukens standard hem- 
ispherical steel heads. The benefits: High reliabil- 
ity ... elimination of all flanges and bolted gasket 
joints...the ideal simple shape for economy of 
material and fabrication. 

Fabricators of heavy and light machinery, valves, 


wheels, to name a few, have also benefited from 
imaginative use of Lukens heads. They’ve lowered 
costs, improved quality, streamlined fabricating 
methods. Lukens’ fifty-five years as the leading 
producer of spun and pressed steel heads for many 
applications are at your service. Write for Catalog 
936, “Pricing and Engineering Data.” Lukens Steel 
Company, Coatesville, Pennsylvania. 


*Patents Pending 


Lukens Offers the World’s Broadest Line of Spun and Pressed Heads of Carbon, Alloy and Clad Steels 
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CLEVELAND STANDARD HEXAGON HEAD CAP SCREWS 








- 





Extra fastener muscle 


Z 
4 


for mighty earth-moving machines 


Power shovels, trucks, bulldozers—all take brutal shock loads 
and vibration, day in, day out. To reduce repairs and down- 
time to a minimum, leading manufacturers of earth-moving 
equipment specify Cleveland cap screws with confidence. 
These upset forged hexagon head cap screws put extra 


strength into every assembly, insure customer satisfaction. 


Cleveland standard hexagon heads are manufactured from 
various steels and in various tensile strengths. Included are 
extra-large diameters and long lengths. Bright and quenched 
and tempered steels in all standard sizes are ready for imme- 
diate delivery—alloy steels on short notice. Let our experi- 
enced engineers help you with your fastener problems. Re- 
member, Cleveland has the most modern of production facili- 


ties and the world’s largest stock of hexagon head cap screws. 


THE CLEVELAND CAP SCREW COMPANY 
4444-6 Lee Road, Cleveland 28, Ohio 
WAREHOUSES: Chicago * Philadeiphia © New York © Los Angeles 
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TENSILE STRENGTHS OF CLEVELAND HEXAGON HEAD CAP SCREWS 





Product 


Size, in. 


Tensile 
Strength, psi 





Bright 


Up to % incl. 
Y% to 1% incl. 


Over 1% to 1% incl. 


85,000—105,000 
75,000— 100,000 
65,000 min 





Quenched & Tempered 
(SAE Grade 5 


Up to % incl. 
Over % to 1 incl. 
Over 1 to 1% incl. 


120,000 min 
115,000 min. 
105,000 min 





Quenched & Tempered 
(SAE Grade 6) 


Up to % incl. 
Over % to % incl. 


140,000 min 
133,000 min 





Alloy (SAE Grade 7 ) 


Up to 1% incl. 


130,000 min. 





Alloy (SAE Grade 8) 


Up to 1% incl. 


150,000 min. 





Bright 


Over 1% to 2% incl. 


55,000 min. 





Quenched & Tempered 


Over 1% to 2% incl. 


90,000 min. 





Alloy 





Over 1% to 2% incl. 


125,000 min. 








Note: Higher physicals, through use of selected 
alloys, can be supplied on special order 


GET 
card giv 


YOUR COPY 


NOW — Pocket-size 
ng you physical properties of 


Cleveland hexagon and socket head cap 


screws and Cleveland Place bolts. 
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You do, with 
Ampco Shell Moldings! 





Smoother i: Closer tolerances! 
pa ee ee ae 

cast surfac es. [- Most castings held to 
Often, smooth 14 4 + .015 — favorable 
enough to / y) ea ; shapes, +.010. 

use as is > 


Less machining! ‘vi. reg Lower cost! 


In some cases, q | a High-speed, 

finishing operations al SF semi-automatic 

are eliminated. mold production 
means foundry 
economy. 


—- ——— FREE BULLETIN TELLS MORE. TEAR OUT COUPON AND MAIL TODAY! 


AMPCO METAL, INC. C1) Specifications of 
Dept. MD-8, Milwaukee 46, Wisconsin Ampco Metal 
® Send me Bulletin G-36 on shell moldings; al 


so ‘ . 
on other Ampco products I have checked Ampco Wrought Products 


THE METAL WITHOUT AN EQUAL 


AMPCO METAL, INC. 
Milwaukee 46, Wisconsin 
eaps Sige ep ae Company [] Ampco Centrifugal Pumps 
urbank, alifornia 
One-source service from raw Adduem ] Ampco-Weld Resistance 
material to finished product Tite ” Welding Electrodes 


N Ampco Stock Raw Materials 
Name 


7 ] Ampco in the 
Title aoa I 
Process Industry 


t 
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_Time 
Delay 
Timers 





me 





Interval 
Timers 











sacaprrvrroenpees 





Re-Cycling 
Timers 





the Pulse Beat of Industry 


Need a“SPECIAL’ TIMER 
..-need a“STANDARD’? 


Here’s why 
WE can give you the 
fastest service 


When you want a timer, you want one that fits 
your needs 100% —and you want it fast. Get in touch 
with Industrial and you'll get both. Because: 


In our 20 years of experience, we have developed 
over a thousand combinations from our 17 basic types, to 
meet the widely varying needs of our customers. 
Therefore — many jobs that would seem to require a 
“special” timer are in fact a “standard” timer with us. 
Here is one tremendous saving of time for you 


When you do need a special timer, this same wealth 
of experience goes to work for you at once to design it. 
Our Engineering Department not only originates new 
designs, but also develops modifications for that purpose. 
That's why requests for special timers can be 
filled without delay. 


Each method — designing for a standard timer or 
for a special timer — has its advantages. Designing for 
an already available timer means lower costs, 
faster service, simplified replacements. 


Designing for a special timer has its advantages too 
It means you'll fulfill your needs 100% —no need to 
limit your designing horizons. Either way — 
standard or special — you'll get the timer you want 
most promptly from Industrial. 


Or perhaps you need quick service on timers for 
automatic controls. Here too Industrial Timer is your 
first source of supply. For in this field 
Industrial has a big head start. True, each automatic 
control job is a bit different from the rest. 

But the record shows that our years of timer experience 
has given us the special knowledge it takes to give 
you the right answers in near-record time. 


So, for the utmost in all-round timer service, it's 
Industrial that offers you this outstanding combination: 
deliveries “Immediate on Standards . . . First on Specials.” 
Plus the experience of one of the foremost group 
of timer engineers in the nation. 


Timers that Control ¢ INDUSTRIAL TIMER CORPORATION 


1413 McCARTER HIGHWAY, NEWARK 4, N. J. 
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RUSSELL, BURODSALL & WARD BOLT AND NUT COMPANY 


% 








Technical-ities 
By John S. Davey 


Tighten bolts 
to yield strength? 





Actually, it is safer to “over- 
tighten” than to undertighten. 
The following explains why. 


STRESS 





STRAIN 


r it 





7 + ~ 
Permanent Residual Tension 
| Set 


~ Residual Fig. 1 
Tension 

Up to yield point, the strain 
in a bolt is proportional to 
stress, Beyond the elastic limit, 
the bolt goes into its “plastic 
range”. Some permanent 
stretch takes place. (Fig. 1). 
Yet while the bolt will not re- 
turn to original length, note 
that residual tension is fully 
maintained. And remember, it’s 
this force that keeps a bolt 
tight, determines joint strength. 





Permanent 
‘ ae NUT 
tarts Here 
vvvyv 
solr Fig. 2 


The permanent set starts at 
section with highest unit stress 
—which is at the unengaged 
threads (Fig. 2). Ultimately, 
this throws thread pitch off and 
nut locks, subjecting bolt to 
torsion (rather than further 
tightening). This force disap- 
pears with wrench-removal, 
Thus, a bolt can even be tor- 
qued well into its plastic range 
if it won’t be reused or need 
adjustment. 
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Cold facts on 
cold headed fasteners 


0 ATTEMPT to simplify, improve 

or economize on fastening is 

complete without a good look at your 

screw machine parts, forgings, and 

certain assemblies that can be re- 
duced to one piece. 


You would be surprised at what 
an expert can produce on cold head- 
ers with complete uniformity. Cold 
heading produces in one piece parts 
that would otherwise be two or more. 


BETTER FLOW LINES 

Just as it does with standard fasten- 
ers, cold heading makes possible a 
higher quality, stronger product at 
high speed and low cost. Properly 
done, the operation upsets metal 
along its own axis in continuous 
flow lines without folds. Stress pat- 
terns are better. Fasteners and 
parts gain greater shear, impact 
and fatigue strength. 


Long a specialist in cold headed 
fasteners, RB&W offers its experi- 
ence to designers and production 
men who want to know whether cold 
heading is feasible for specific me- 
chanical shapes. If it proves to be 
so, RB&W facilities can handle your 
volume needs. Contact Russell, 
Burdsail & Ward Bolt and Nut Com- 


RBsW cold heading machines have forced metal 


to flow into this typical variety of shaped pieces— 
just a handful of thousands of different cold headed 
shapes produced by RBaW to specification. The up- 
set can be at any point, and the shape need not 
be symmetrical. The continuous, symmetrical flow 
lines (inset) make metal stronger 


pany, Port Chester, New York. 


Plants at: Port Chester, N. Y.; Coraopolis, Pa.; 
Rock Falls, lil.; Los Angeles, Calif. Additional 
sales offices at: Ardmore (Phila.), Pa.; Pitts- 
burgh; Detroit; Chicago; Dallas; San Francisco. 
















Spin-Lock ‘‘tooth’’ 
about to bite in 
Head meets seat 
when fully tightened. 


Spin-Lock® Screws 
solve assembly problem 


The designer specified countersunk-head screws to 
be used in a particular casting. The production man 
had to stake these in to anchor them. But this meant 
extra operation, made screw removal damaging and 
difficult. 


The answer was found in Spin-Lock screws. These 
have hardened “ratchet-action” teeth that bite in 
when tightened, take 20% more torque to loosen 
than to tighten, can be reused. Send for Bulletin. 


i” 
i4\ 
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You Can 
Count On... 
to Pay Off! 


It’s the *Original Equipment idea . . . which simply 
means that, when you’re figuring on electrical or 
mechanical counters in any new product, it pays to 
design them in, when you begin. 


For then Veeder-Root quite likely can save you time and Series 1205 — 
money by adapting or modifying a standard counter to Reset Magnetic Counter 
your needs, instead of a special which you might specify on 

your own. This solves the counter problem . . . and saves 

you time in engineering, purchasing and assembly. OUL, 
What’s more, you give your product new sales-advantages: 

Direct-reading digits, instead of hard-to-read dials and 

verniers . . . instant remote indication if needed . . . OVW 
up-to-the-minute performance records that serve 

as a basis for production-Countrol, and as proof 

of your performance guarantee. So don’t let 
counters take a back seat in your new-product 
plans. Design them in, when you begin . . . 


it pays in many ways. Do you have the 
newest Veeder-Root Catalog? Write 


INCORPORATED 
Hartford, Conn. « Greenville, S. C. « Chicago » New York 
Los Angeles «* San Francisco * Montreal 
Offices and Agents in Principal Cities 





Series 1380 
Box-Type Counter (Ratchet, 
Revolution, or Geared) 






4-bank Counter for , : 
Radio Transmission Equipment 360-degree Bearing Counter 
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THIS IS GLASS 


a bulletin of practical new ideas 


from Corning 








Pressures of the jet age 









































ii 
To take pressure readings from a jet 
engine sealed in a test cell, this man is 
using what may be the Gargantua of all 
manometers. 

A number of these mammoth man- 
ometers (each stands better than 2 times as 
tall as the average male) are used by Aro, 
Inc., operating contractor for the U. S. 
Air Force, Arnold Engineering Develop- 
ment Center, a collection of men and 
machines devoted to probing matters 
related to supersonic propulsion. 

Trimount Instrument Company of 
Chicago makes these king-sized instru- 
ments, the main component of which is 
glass tubing. 

This tubing is made from a PyREXx 
brand glass. And like all items carrying 
the Pyrex trademark, the tubing comes 
from Corning. 

Here’s why, according to the people at 
Trimount, they “‘take from’’ Corning for 
their tubing needs: 

“We have found through years of experience 
that Pyrex brand tubing is the finest for our 
requirements. Corning draws it to our specifica- 
tions. For uniformity and extremely close toler- 
ances required in our instruments, as well as 
strength and rigidity under high pressures, we 
specify closely held I.D. and O.D. tolerances. 
Also, the lengths required are important as we 
prefer not to use welded glass tubing...” 

Such praise seems ample evidence that 
turning to Corning for glass components 
is sound practice from both an engineer- 
ing and profit standpoint. 

Thusly, an invitation to consider and 
investigate at your convenience. Outline 
your needs and we'll put our people 
versed in your field to work. 

Or, peruse at leisure a recently issued book 
called "This Is Glass.”’ It's filled with facts and 
pictures about glass at work in products and 
processes. Free. 


Profitable pursuits from 

pipe dreams 

Pipe dreams being of an illusory and 
mostly impractical nature, we offer in- 
stead some dream pipe. 
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Having need for more precise terms, 
those in our office who write orders call 
this dream stuff Pyrex brand glass pipe. 

Admittedly, this mundane phrasing 
tells little about the many talents of such 
pipe. 

For example, it is eminently practical 
for unusual plumbing tasks, being equally at 
home handling waste acids of a corrosive 
nature or carrying milk from cow to 
bottle in modern dairy processing setups. 





Immune to corrosive attack from most materials, 
PYREX brand glass pipe is easily installed, car- 
ries waste acids safely and economically. 


Longevity is one of many trump cards 
you'll hold with a handful (figurative) of 
Pyrex pipe. Like? An actuarial-minded 
chap once estimated that a section of 
pipe wll last some 203 years on a steady diet 
of hydrochloric acid. 

Equally valuable is the fact that you 
can keep constant visual surveillance 
over what’s being piped. If plug-ups 
occur, you can see where they are and 
get at them easily. 

Also yours with any item made from 
Pyrex brand glass No. 7740 is ruggedness 
from the standpoint of thermal shock. 
With a coefficient of expansion of 32.5 x 
10-7, you can safely use this glass for 
high heat environments and/or where 
abrupt temperature changes are common. 

Physical strength is also built in. Ex- 
ample: In a southern paper mill there’s a 
400 ft. installation of 3” (O.D.) Pyrex 
pipe handling a mercury amalgam. Obvi- 
ously, knowing men would never trust 
such an assignment to any material 
suspect of being frangible. 

There’s a lot more about Pyrex glass 
pipe in Bulletin EA-1. There’s a lot more 
about the Pyrex brand and other glasses 
in Bulletin B-83. Glad to send you either 
or both. 





Close finish 

During World War II considerable 
effort and experimentation were devoted 
to precision finishing for glass. 

Since then, little has been said but 
quite a lot done in this field. For ex- 
ample, Corning makes for one customer 
the impeller, housings, and bushings for 
an almost-all-glass pump. 

Made from Pyrex brand glass No. 
7740, these glass pump parts are pre- 
cision ground and finished to terrifically 
tight tolerances. 

Some of the other shapes and forms 
readily available with precision finishes 
are shown in this picture. 





And this table will give you some idea 
of the operations and tolerances on tap 
at Corning. 


Tolerances 


Operation 
(inches) 





Flat grinding and polishing +.0005 
O.D. grinding + .0002 
Internal grind, Step grooves, 

Angles and Tapers + .0005 
Circular Holes +.005 
Rectangles, Squares, etc. +.001 


Tubing, cylinders, rod, ground and 
polished discs and rectangles . these 
and many, many other glass forms await 
your investigation. 

If you have some tz2ght problem already 
at hand, brief us and we'll advise on the 
practicability of supplying you with a 
glass product to do the job. 














a‘ "~~" Coenaing meant. resewdch i Gt . oe, ae 
a CORNING GLASS WORKS, 52-8 Crystal Street, Corning, N. Y. | 
l ! 
| Please send me the following material: “This ls Glass” [_]; EA-I—"*PYREX brand Glass Pipe | 
| in the Process Industries” [_]; B-83—“Properties of Selected Commercial Glasses” []. 
| 
lo on a | 
ame a a itle__ | 
| | 
| Company____ ee ee sii ianine palate | 
| ! 
| Street__ Stet (= ee | 
| ! 
| | ee ee a —— Zone NE ce, ie | 
| ! 
ee 
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Old-fashioned pin or slipper-type 
joints speed up, slow down twice 
during one revolution. This delivers 
rough “rock and roll’? torque which 
results in greater vibration and wear. 
They must employ clumsy addi- 
tional mechanisms to compensate 
for their unbalanced action at ex- 
treme angles.* 


Rzeppa Joints always transmit 
smooth “‘full power”’ torque at angles 
as much as 35°! Ball bearings— 
located in a plane bisecting the angle 
between driving and driven members 
—deliver smooth rotation, eliminat- 
ing wear and vibration. Constant 
velocity means longer joint and 
shaft life, too.* 








CONSTANT VELOCITY UNIVERSAL JOINTS 





The Gear Grinding Machine Company 
3937 CHRISTOPHER, DETROIT 11, MICHIGAN 


MANUFACTURERS OF: FULLY AUTOMATIC GEAR GRINDING MACHINES 
DETROIT SCREWMATIC 750 SINGLE SPINDLE SCREW MACHINES 


*HOW RZEPPA’S CONSTANT VELOCITY SAVES YOU MONEY. If a universal joint operates with 
less friction it wears longer; if it has a higher capacity it can produce more. Through the principle 
of constant velocity—shown above—Rzeppa delivers these cost-savings that are impossible with 
designs of lower price. 

Send us a dimensional sketch along with peak horsepower, operating angles and R.P.Ms. Our 
engineers will assist in making a proper joint recommendation. WRITE FOR LATEST BROCHURE. 
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ENGINEERING BULLETIN 


ON MICRO-BEARINGS 


Miniature Instrument Ball Bearings 


Subject: FACTORS TO CONSIDER IN MINIATURE BEARING APPLICATION 


TYPES OF BEARING 

The Retainer Bearing fitted with the 
one-piece crown retainer is well suited 
for the great majority of instrument 
applications. Even ball spacing pro- 
duces good performance at low-moder- 
ate speeds, and it can also handie 
radial or thrust loads. Improved fabri- 
cating techniques result in crown re- 
tainers being specified for low-torque 
requirements. 

Phenolic Retainers machined from 
phenolic plastic allow higher speeds 
and also provide some retention of 
lubricant. This retainer is used with 
angular contact bearings where one 
land is ground away from the inner or 
outer ring to permit bearing assembly. 
Such a design permits thrust only in 

the direction of the side 
having the full land. 
The Full Bearing has 
a full complement of 
balls. Filling notches 
are ground on one side 
of each ring to allow as- 
sembly. This type is 
steadily being replaced 
by retainer bearings 


which cost less to man- 

ufacture and assemble. 

It has an advantage for 

certain applications re- 

quiring maximum ra- 

“ dial load capacity, but 
PHENOLIC js 


unable to handle 
thrust loads because of possible inter- 
ference between the balls and filling 
notches. Contact between the balls 
creates friction which makes the full 
bearing unsuitable for low torque or 
high speed applications. 


MATERIALS 

Stainless Steel’s anti-corrosive proper- 
ties have made it first choice for bear- 
ings used in precision instruments, and 
it has become one of the standard 
materials for this purpose. It can be 
ground and finished to a high degree 
of precision. 

Chrome Steel should only be speci- 
fied when bearings must operate at 
critical limits of capacity, a condition 
not often encountered in instruments. 
It has a somewhat higher load rating 
than stainless steel but is subject to 
rapid corrosion if not protected during 
handling and use. 

Beryllium Copper should be restric- 
ted to applications which definitely re- 
quire non-magnetic properties in the 
bearings. All components of the bear- 
ing are fabricated from this material. 
If non-magnetic properties are not 
required, stainless steel is a better 
selection. 


LOAD RATINGS 
A miniature bearing is seldom opera- 
ted at or near its rated load capacity. 
However, the designer must have suffi- 
cient information to assure intelligent 
selection. The load ratings presented 
in the New Hampshire Ball Bearings, 
Inc. catalog tables are based on stand- 
ards established by the AFBMA after 

extensive studies and tests. 
Dynamic load ratings apply to bear- 
ings that are rotating. Time-consum- 
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NEW HAMPSHIRE BALL BEARINGS, INC. 


PETERBOROUGH 1, 


NEW HAMPSHIRE 


Retainer Bearing — Flanged and Shielded 


ing calculations can be avoided by 
making use of the C factor shown in 
our catalog. 

Static load ratings apply to bearings 
at rest. Since this exists in relatively 
few cases, static load rating is not 
usually given much emphasis. Formu- 
lae have been developed, however, and 
the need for this information is in- 
creasing, — primarily for units sub- 
jected to shock loading. 


RADIAL AND AXIAL PLAY 
Radial play is the displacement of one 
ring with respect to the other along 
the diameter of the bearing. 

It is important in the successful ap- 
plication of precision bearings and 
should be specified in orders. A range 
of .0002” to .0005” is satisfactory for 
most applications but tighter or looser 

Radias Clearances may be required. 
Play) The minimum clearance 

| should be .0001” and the total 
spread from min. to max. 
should be at least .0002”. 

Axial play is the displace- 

ment of one ring with respect 








Radial Play — Maximum distance one 
race may move diametrically with 
respect to the other without the appli- 
cation of measurable force when both 
races lie in the same plane. 











Axial Play 


7 
LAK 





Axial Play — The maximum 
relative axial movement of 
inner race with respect to the 
outer, when both races are 
coaxially centered, without 
the application of measur- 
able force. 


to the other along the bearing axis. It 
is specified only when axial positioning 
of the shaft must be held within cer- 
tain limits. Radial and axial play are 
mutually dependent factors and the 
former is the one usually specified. 


TORQUE TESTS 

Sensitive instruments require bearings 
with minimum inherent friction. 
Starting, or breakaway, torque is most 
often used to define limits. This is the 
force necessary to induce rotation 
from standstill under clearly estab- 
lished conditions of mounting and 
loading. 

Torque tests can reveal much about 
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the true quality and geometry of the 
bearing. Investigations being conduc- 
ted constantly are producing valuable 
contributions to the refinement of 
instrument bearings. 


Test Bearing —» 





Turbine 









































Shaft ——e} 


aes SS Stand 


TORQUE TESTER 














MOUNTING PRACTICE 

An improper fit to the shaft or housing 
can cause malfunctioning and failure 
of a precision bearing. The factors 
vary so with each application that 
bearing manufacturers are reluctant 
to make definite recommendations un- 
less adequate information is furnished. 
The user cannot be sure that he has 
selected proper fits unless he has con- 
sidered the variables involved in the 
manufacture of both instruments and 
bearings. 

For selective assembly “coded bear- 
ings” can be supplied. This involves 
sorting bores and outside diameters in 
-0001” increments. It produces four 
possible groups within the quantity 
ordered but quantities in any one 
group cannot be assured. Coding 
should be specified only when definite 
advantages justify the additional cost. 


DESIGNERS HANDBOOK 
FREE TO ENGINEERS 


If you work with 
miniature _ bear- 
ings, you'll find 
this new, 70 page 
authoritative pub- 
lication a great 
help in solving 
problems in de- 
signing instru- 
ments or small 
electro - mechani- 
cal assemblies. 
Free to engineers, 

purchasing agents. 


draftsmen and 


Write New Hampshire Ball Bearings, 
Inc., Peterborough 1, N.H. 





How 


eae, Ek-yed. | 
hydraulic power 
works for 


LOGEMANN 
BROTHERS 
co. 





Putting more squeeze 
in presses 





...another application for Denison 
hydraulic power 


Here’s how a leading manufacturer of baling presses 
assures peak performance for his product . .. combines 
it with dependability for long, continuous service. 

Power and speed of operation are achieved by the 
use of two 2000 psi Denison TMC balanced-vane 
hydraulic pumps. One Denison pump is set for 1000 
psi for fast ram approach. The second pump is set 
for 2000 psi to provide necessary pressure for the 
power stroke. 

By using identical 2000 psi pumps, maintenance is 
simplified and pump life greatly increased. 

Endless design problems can be solved by using 
Denison hydraulic equipment on systems up to 5000 
psi. Your Denison representative (who is an experi- 
enced hydraulic specialist) will gladly show you how. 
Write us. Denison Engineering Division, American 
Brake Shoe Co., 1240 Dublin Road, Columbus 16, Ohio. 





; 


Baling Press built by Logemann 
Brothers Co. uses Denison 
pumps and valves for 

2000 psi hydraulic system. 


2000 psi circuit used on Logemann Denison and Denison HydrOILics are registered 
= trademarks of Denison Eng. Div., ABSCO 

Brothers Co. baling press uses 

two 2000 psi Denison hydrau- 


lically-balanced vane pumps. Db): N kT @)," : 


HYDRAULIC PRESSES © PUMPS * MOTORS © CONTROLS [em drOllicz 
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Unusually close dimensional tolerances were required 
by the AEC on nearly 500 ft. of Carpenter Stainless 
Tubing now being used in the development of nuclear 
power reactors. The tubing of two different diameters 
is installed as shown by the above illustration through a 
32 ft. thick concrete wall. Temperature inside the 
tubing during operation ranges between 1600°F 
and 2000°F. 


The outside tubing was produced within these close lim- 
its: 4.390’ O.D. (+.000/—.025) x 4.100” I.D. (+.040/ 
—.000); the inside tubing tolerances were: 3.830’ O.D. 
(+.000/—.030) & 3.685” 1.D. (+.040/—.000). 


Let us demonstrate for you this same ability to produce 
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why it pays to design [arpenter Welded Stainless 
Tubing into tough spots with “skin-tight’’ limits 


uniform high quality corrosion and _ heat-resistant 
tubing to the tightest specifications. Call in your nearby 
Carpenter Distributor or Representative for a dis- 
cussion of your needs. 


The Carpenter Steel Company 


MEMBER Alloy Tube Division, Union, N. J. 


Export Dept.: 
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again available in reprint 


“MECHANISMS FOR 
INTERMITTENT MOTION” 


by Otto Lichtwitz 


A SYSTEMATIC TREATMENT OF THE PROBLEMS IN- 
VOLVED FOR IMPARTING INTERMITTENT MOTION 
THROUGH EXTERNAL AND INTERNAL GENEVA AND 
STAR WHEELS, AND INTERMITTENT MECHANISMS 
FOR INTERSECTING AND CROSSING SHAFTS 


In the December 1951, and January, February and 
March 1952 Issues, MACHINE DESIGN published 
what has proved to be an enormously successful 
series of articles on “Mechanisms for Intermittent 
Motion”. Mr. Lichtwitz’ approach to the subject of 
intermittent motion is systematic and extremely well 
organized. The tables provided to reduce time and 
effort in making detailed calculations are themselves 
invaluable. 


We have re-reprinted a supply of booklets of this 
series because requests for copies have been constant 
ever since it was first offered . . . our initial supply 
ran out many months ago. 


A worthy addition to your “working library”... 
use the handy form below and order your copies to- 
day! (Remittance enclosed with your order will 
speed the delivery of your copies.) 


MACHINE DESIGH Send me _copies of “MECHANISMS FOR 


INTERMITTENT MOTION” at $1.00 


Penton Building per copy 


Cleveland 13, Ohio 
NAME 





TITLE 





COMPANY 





(_] Remittance enclosed 
(Add 3% to orders for 


delivery in Ohio to 


a 





{_} Please bill me 


cover state sales tax) a ee ae 
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Fastener Facts 


by Henry Peterson, Chief Engineer — Judson L. Thomson Mfg. Co. 


PRECIOUS METAL CONTACT RIVETS 


Objective: Greater Reliability 


When contact specifications call for 
higher-than-usual electrical or thermal 
conductivity or resistance to corrosion, 
precious metals take over from copper 
and brass. Many manufacturers of 
aircraft, automotive and _ electronic 
equipment have upgraded their elec- 
trical contacts with precious metals 
where the need for greater reliability 
has outweighed cost factors. 


Wide Choice of Metals 


To meet demand for contacts that 
perform efficiently under critical con- 
ditions, Thomson manufactures con- 
tact rivets in a wide variety of precious 
metals. They include: fine, coin, and 
sterling silver; all combinations of sil- 
ver and copper; combinations of silver 
cadmium and nickel; pure palladium; 
palladium silver combinations; gold 
platinum and irridium combinations; 
and pure tin. This choice of contact 
materials allows designers to match 
electrical, physical and chemical prop- 
erties to specifications for trouble-free 
operation under varying operational 
and environmental conditions. 


TUU a 


SOLID AND SEMI-TUBULAR 


CHAMFERED 


SPOT SHANK 


Four Rivet Types 


Thomson cold heads contact rivets 
for four application methods. 

Solid Rivets are specified when con- 
tacts are to be hand set .. . a method 
used only when quantity or space 
limitations rule out the use of auto- 
matic setting machines. 

Solid and Chamfered Rivets, used 
is duplicate head contacts ... are 
clinched by high-speed automatic set- 
ting machines. 

Spot Shank Rivets increase speed of 
automatic setting because their in- 
dented shanks allow the pilot pin in 
the anvil to pick them up faster and 
line them up more accurately. 


Semi-Tubular Rivets, with their 
greater length and deeper holes, in- 
crease the speed and reliability of 
machine handling without increasing 
their weight or cost. 


Cost Considerations 


When specifications call for the high 
conductivity and corrosion resistance 
of precious metal contacts, but budg- 
etary limitations indicate a lower 
price, we often suggest a compromise. 
Thomson Rivets, cold-headed from 
copper and brass and capped with sil- 
ver, improve contact performance at a 
fraction of the cost of ali-silver rivets. 

However, the use of precious metal 
rivets doesn’t always mean greatly in- 
creased costs. Manufacturers of light- 
bulb and fuse sockets have found that 
Thomson Pure Tin Rivets outperform 
lead solder contacts at a little or no 
price differential. 


Design Factors 


Head Shapes of Thomson contact 
rivets are designed to suit customers 
requirements. Most common shapes are 
oval, flat countersunk, ideal and but- 
ton. As a rule, head diameter is be- 
tween 1.75 and 2.75 times the shank 
diameter and head thickness between 
0.3 and 0.6 times shank diameter. 

Shank Diameter of Thomson contact 
rivets range from .036 to .187, depend- 
ing on wire sizes available in various 
precious metals. 

Shank Lengths run from .6 to 6 
times shank diameter. In semi-tubular 
rivets, length is generally determined 
by adding 5 55% of the shank diameter 
to the thickness of the materials to 
be fastened. 

Hole Depths of Thomson Semi- 
Tubular rivets seldom exceed shank 
diameter. However, exact depth is de- 
termined by the clinch requirements 
in each case. 

Tolerances of Thomson Precious 
Metal Rivets approach these of screw 
machine parts. Our precision machines 
hold tolerances to plus or minus 0.001” 
in high-speed production. 


DESIGN 
PRODUCTION | 
. & PURCHASING | 
DATA 


Clearances for rivets and rivet-set- 
ting machine driving heads and clinch- 
ing tools should be considered early in 
the design stage. Hole sizes for rivets 

should be 1.07 times shank diameter. 
Ample room should be allowed for in- 
serting rivets into the work and for 
driving and clinching mechanisms. 
Early consultation with Thomson en- 
gineers will help you design around the 
rivets and machines to be used. 


BENCH-TYPE MOTOR-OPERATED MACHINE 
Thomson High-Speed Machines 


Users of precious metal contacts 
specify Thomson as much for the as- 
sembly speed of our machines as for 
the precision manufacturer of our 
rivets. Thomson has developed more 
than 250 styles of machines which can 
do thousands of fastening jobs .. . 
with or without adaptations. Auto- 
matic hopper feed, multiple rivet-set- 
ting heads, special work handling and 
loading fixtures are optional features 
that accelerate riveting operations. 
Thomson selects and custom-tools the 
proper machines and tests them on 
actual samples before shipment. You 
buy or lease them as you please. 


Design and Engineering Service 


Thomson analyzes your company’s 
contact or fastening problems and 
makes specific rivet and machine rec- 
ommendations . .. at your request. 
When called in early, we can specify 
rivets and machines for minimum cost 
and maximum assembly speed. For 
work in progress, submit sketches, 
prints or samples for recommenda- 
tions and quotations. 


Free “Fastener Fact File” 


Be one of the first to profit from our 
new manual in all phases of riveting. 
It covers types, applications, mate- 
rials, finishes and other factors that 
simplify selection of the right design 
rivet and machine for lowest fastening 
costs. Request your 
copy today. Write 
Judson L. Thomson 
Mfg. Co., Dept. B, 
Waltham 54, Mass. 


Fastener Fact 
File 





JUDSON L. THO! SOW] MFG. CO., WALTHAM 54, MASS. 


August 22, 1957 
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ce interestina reports from satisfied 
vin of MOLYKOTE LUBRICANTS = . 
@. . . prolonged life of bronze Oi ite 
connecting rod bushings 5 times 
on pneumatic sander, (Field Re- 
rt 24-47) 
are juan the temperature of rubber 
rolling mill bearings from 160°F 
95°F. 
2 Pie friction 30% on rubber 
“©” rings, packings and seals. 
. multipled number of operating 
cycles in valve test 5 times. 
. reduced by 50% the power 
needed to move supports on ways 
and guides. (Field Report 24- 


MOLYKOTE® ELIMINATES JUMPY 
‘STICK-SLIP’ ON HEAVY GRINDER 
eee AN IMPOSSIBLE JOB WITH 
OILS AND GREASES 


31) te 
. reduced load 25% in coining op- 
eration of plastics manufacturer. 





Here’s the way this report came to us: 


“On a heavy cylindrical grinder, the 
grinding head which weighed 8,000 
pounds had to be moved hydraulically at 
feed rates of .00025” per second. It turned 
out to be an impossible job with oils and 
greases. Finally, we cleaned the ways with 
benzine and rubbed in MOLYKOTE, Type 
Z powder. It sure was a relief to see the 





(Field Report 18) 

— et 
grinding head move without the previous 
jumpy, stick-slip behavior.” 

Impressive story? Yes, it is . . . but 
there are thousands like it from industrial 
concerns the world over. In their own words 
they tell us how design problems on low 


speed mechanisms at extreme pressure are 
solved by MOLYKOTE Lubricants. 


%e ALPHA MOLYROTE Corporation 


Main Factories: 65 Harvard Avenue, Stamford, Conn. 


71 Arnulfstrasse, Munich 19, Germany 





IF YOU SIT HIGH, YOU'LL 


Cramer Hi- 
Model 4D-22T, 
pictured, with 
forward-tilt 
seat; others 
available, all 
low-gravity bal- 
anced for use 
ON CASTERS 
if desired. 


‘“ 


HI-MODEL CHAIR 


COMPLETELY ADJUSTABLE 


e+e fits YOUR build just right 





e Scientifically planned in | 


each detail, the Cramer Hi- 


Model has thick shaped- | 


foam cushions and inde- 
pendently-adjustable seat, 
back and footring to support 
you comfortably and aid you 
in your work. Removable 
covers available in a wide 
choice of colors and fabrics. 


OVER 100,000 CRAMER HI-MODEL CHAIRS 
NOW IN USE ALL AROUND THE WORLD! 


LIKE MORE 


| Cramer Posture Chair Co. Inc., MD-87 

| 1205 Charlotte, Kansas City 6, Mo. 

| Please send complete facts on Cramer 
Hi-Model chairs tor working architects 
and engineers. 





ZENOILVAYOINI 





Address 
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COOLING SYSTEM 
TREATMENT 


Rust and Corrosion Inhibitor 


Young 3-1-2 is a complete protective treatment for 
diesel and automotive type cooling systems. It pre- 
vents rust, controls scale, and protects aluminum, 
copper, ferrous metals, etc., from corrosion; and 
non-metals from deterioration. 

Young 3-1-2 is furnished in pellet form, and since 
it is a non-chromate type treatment, it is non- 
irritating to the skin. No weighing or measuring is 
required: 3 pellets to 1 gallon of coolant, 2 times 
a year (under normal operating conditions) are 
recommended. 

Young 3-1-2 will not deteriorate with age when 
stored in a dry area. It is compatible with all types 
of standard anti-freezes. 

For further information write Dept. R307-H 





oung RADIATOR COMPANY 
RACINE, WISCONSIN 


HEAT TRANSFER ENGINEERS 


Executive Office: Racine, Wisconsin, Plants af Racine, Wisconsin, Mattoon, filinois 
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SAVE Time, Expense and Effort 
with ANCHOR 


RUANGOR 


4-Bolt, Split-Flange, 0” Ring 


For Proper Sealing... 
DEPEND ON 


THE SEALOL ENGINEER! 


Shaft Seals Function Best When 
Properly Engineered To The Job 
The typical examples shown below indicate the variety of 


methods possible in the application of mating rings for 
Sealol seals. 


—with the 
TILT-PROOF 


and , 
BLOW-OFF PROOF \, er 


DESIGN 


It provides an easily made, leak-proof “O” 
Ring Head Connection, with no threads to 
wear out or tapered seats to groove — no 
wedging of pump or valve bodies by tapered 
pipe threads. Gaskets and sealing compounds 
are eliminated. The higher the pressure, the 
tighter the “O” Ring seals. 

Anchor Flanco Split-Flange Couplings are 
used to connect hose to valve or pump bodies, 
hose to hose and hose to pipe. Designed for 
high or low pressure, available in 2" to 3” 


Available 4 Ways 


@ Pressed-On Couplings 
— utilizing Anchor's 
time-proved swaging 
methods 
® Clamp-Type Coup 
lings — ideal for emer- 
gency repair. 
© Weld-Type Coup- 
lings — for connecting 
pipe or tubing. 
@ Stem Angles — 0° to 
90°, with Flanco Swivel 
Split-Flange’s 360° 
swiveling, they provide 
universal coupling 
Write for Catalog 
No. 401 





This mating ring is a push fit on the shaft. 
Interference is at the rubber packing, not 
metal to metal. The packing both drives 
and seals. Ring is squared by bearing or 
shoulder. Not recommended for high pres- 
sure applications as ring is hydraulically 
overbalanced away from shoulder. Seal is 


press fit in housing. 








This mating ring is a slip fit on the shaft 
and positioned against shoulder. Ring is 
sealed to the shaft by the “O” ring in a 
groove and is driven by the pin. This ring 


355 Norrh Fourth Street, Liberryvilie 


Branch Offices: Dallas, Tex., Plymouth 
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Manifold 
Mount 


VALVES 


For any type of operation...there's a Versa Control Valve 
available for manifold mounting. These efficient, compact Control 
Valves are ideal for incorporation as original equipment. They can 
be installed directly on equipment or mounted on standard Manifoid 
Plates (or Sub-Plates). 

Versa Manifold Mount Valves are available with any type of 
actuating device, in sizes from 1/8” to 1” NPT, in 2-, 3-, 4-, and 
5-Way Types, and for pressures from partial vacuum to 500 PSIG. 


Over 110,000 Variations... 
Available for Immediate Delivery! 





VERSA PRODUCTS COMPANY INC. 
24/ SCHOLES STREET, BROOKLYN 6,N.Y. 


FOR SUB-PLATE MOUNTING _ 
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is hydraulically overbalanced toward the 
shoulder and is, therefore, suitable for 


high pressure applications. 








This mating ring is a close tolerance slip fit 
on shaft, held against bearing or shoulder 
by mechanical make-up. This make-up pro- 
vides drive and leak-tightness to shaft. In 
this picture the seal is a slip fit in housing 
for easy assembly and removal and sealed 


to housing by an “O” ring. 





This mating ring is actually the inner ring 





of the bearing. The inner ring must be 
mounted leak-tight to the shaft and posi- 
tively driven (press fit). The ring face must 
be lapped flat and smooth. This arrange- 
ment saves space but its use is limited by 
the amount of frictional heat input the 
bearing will accept and by the limitation 


of choice of material. 








This mating ring is a press or shrink fit on 
the shaft, positioned by shaft shoulder. 
This method requires close tolerance di- 
mensional control of shaft and ring hole 
diameters. Since press or shrink fit can dis- 
tort previously prepared face, this type 
ring is recommended only when other solu- 


tions are not practical. 











These examples illustrate the necessity for decisions. The 
Sealol Engineer can make these decisions for you based on 
intimate knowledge and experience. Consult him for solu- 
tions of your shaft sealing problems. 


SEALOL CORP 
219 Post Road, Providence 5, R. I. 


Charleston, W. Va. * Chicago * Cleveland * Denver * Houston * Los Angeles 
New York * Philadelphia * San Francisco * Canada, Toronto, Montreal 
Manchester (Eng.) * Paris * Frankfurt 





BALANCED PRESSURE SEAL 
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F Top Tube Performance can 
cost up to 40% less: 
specify 


ALCOA UTILITUBE 


for fuel, air, hydraulic 
and oil lines 





ALCOA® UTILiTuBE, the 
coiled aluminum tube, ac- 
* tually costs as much as 40% 
less per foot than copper tube. \ 
That saving becomes more impor- 4 
tant when you realize that it comes 


» with no sacrifice in performance and \\ 
/ quality. You can count on ALCOA 4\ 


’ Utitiruse for dependable service in fuel, 
air, gas and hydraulic lines. Here’s why: 
LONG LENGTHS—available in eco- 
nomical lengths up to 1,000 feet. 
EASY WORKABILITY—bends eas- 
ily, work-hardens less. 

HIGH FATIGUE STRENGTH — 
stands up well under vibration. 
CORROSION RESISTANT — resists 
most industrial atmospheres, many 
gases and liquids. 

LIGHT WEIGHT— 14 weight of cop- 
per; long lengths easier to handle. 
NO SLUDGE OR GUM—will not 
contribute to the formation of sludge 
or gum in lubricating oils, gasoline. 
AVAILABILITY — your distributor 
carries ALCOA UTILiTuse in stock. 
FITTINGS—readily available in alu- 
minum from several manufacturers. 
Get dependable tube service for less: 
Specify Alcoa Utilitube for your 
coiled tube needs. Use the coupon to 
get complete details in the FREE 
BOOKLET, Alcoa Utilitube. 


@® Registered T.M. of Aluminum Co. of America 


' + ALCOA ©. 
; ; ; ALUMINUM | 
ALUMINUM COMPANY OF AMERICA 
909-H Alcoa Building 


Pittsburgh 19, Pa. 
Please send me the free booklet, Alcoa Utilitube. 
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Address 





City 
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Nylon Nylon 
Cap Threaded 
Nuts Rod 


Excellent dielectric properties— 
non-corrosive 


Tough, flexible Rod makes U-bolts, 
dielectric spacers, studs, etc. Use Cap 
Nuts with Rod or screws or as knobs. 
Write for literature and prices. 


W225 come any 


5715 Northwest Highway ° Chicago 30, Ill. 





See us at the WESCON show—Booths 313 and 314 
Circle 560 on page 19 














Design Guide to 


“Adjustable -Speed 
Drives” 


e ELECTRICAL 
e MECHANICAL 
e HYDRAULIC 





Here, in one book—148 pages, with 24 tables, 
119 charts and 171 illustrations—is what the 
designer should know about adjustable speed. 
$7.00 
per copy 


MACHINE DESIGN reaver service 


Penton Building Cleveland 13, Ohio 





MACHINE DESIGN 














Why new PARKER Floats 
are better than cork or metal 


Better than cork! Lighter, can be used in higher temper- 
atures. Parker sealed-cell rubber floats need no pro- 
tective coating, are resistant to fungus. Won’t become 
waterlogged. Maintain stable weight and volume. 
Better than metal! New Parker sealed-cell rubber floats 
won’t fail from vibration or punctures. Can be drilled 
or machined. 

Where can you use them? For all types of aviation and 
jet fuels, oil, water, and many other liquids. Can be 
molded in variety of shapes and sizes, with or with- 
out metal arm. 

Developed by makers of widely used Parker O-rings. 


arker 


Mydroulc ond tad 


Write for complete details. 

RUBBER PRODUCTS DIVISION 
Section 519-N 

The Parker Appliance Company 

17325 Euclid Ave., Cleveland 12, Ohio 
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designed for 
accuracy and 
dependability where it COUNTS! 


ROBOT-EYE Photo Electric Controls incorporate many of the 
newest and most advanced features of electronic design and 
component miniaturization, for greater efficiency and versa- 
tility of application, 


THESE ROBOT-EYE FEATURES MEAN A HIGHER STANDARD OF OPERATION: 
@ Light and cell unit—swivel © Light source utilizes low voltage 
mounted for easy installation. bulb, operating below rated volt- 
® Miniature construction permits age for increased bulb life. 
installation in tight places. ®@ Unit will follow counting opera- 
®@ Cell unit with cadmium sulphide tions up to 600 per minute. 

cell has greater life and sensitivity. © Robot-Eye unit works from either 
@ Simple plug-in provision in am- 
plifier for light and cell unit. 


direct beam; reflection from object 
or mirror reflection. 
MODEL RE-3 $65.00 
MODEL REC-36 with 6 digit reset counter $88.00 
For complete information write to: Dept. MD-P1-8 


standard INSTRUMENT CORPORATION 
Robot -fye omsion of HEAT-TIMER CORPORATION 


4 a 
657 BROADWAY, NEW YORK 12, N.Y. Sra 


SZy 





VISIT BOOTH 855 AT 1.S.A. SHOW! 
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OIL TIGHT 
DUST TIGHT 


OMNIDIRECTIONAL 


Exceptionally 


INDICATOR 
LIGHTS 


for heavy duty use in 
industrial applications 
Perfect oil-tightness is effected 
by retained oil-proof gaskets 
and the gasketed glass lens 
assembly . . . Install easily 
in a single 1” or 1-3/16" 
panel mounting hole. Also 
available for 11/16 
mounting hole. 


104-3502-xP10—231 
Illustrations are approx. 
70% actual size 


A choice of 3 lens styles, 7 lens 
colors, and other optional features 
provide adaptability. 

DISCS with legends, behind flat 
lenses, deliver specific messages. 


OL TIGA INDICATOR LIGHTS 


accommodate a wide range of Incandescent and Neon Glow 
Lamps. For neon, DIALCO offers an exclusive feature — 
BUILT-IN RESISTORS (U. S. Patent No. 2,421,321) for 
operation on 105-125 V, or 210-250 V. Simple external re- 
sistors are provided for all higher voltages. EVERY AS- 
SEMBLY IS AVAILABLE COMPLETE WITH LAMP. 
For design purposes we will gladly send you: 


SAMPLES ON REQUEST—AT ONCE—NO CHARGE 


CATALOG “L-200” gives you complete specs on DIALCO’S 
Oil-Tight Indicator Lights. Also available—a file of Special 
Catalogs on DIALCO Pilot Lights covering every indica- 
tion requirement for automation and miniaturization. 


FREE— Brochure on “Selection and Application of Pilot Lights.” 


Foremost Manufacturer of Pilot Lights 


DIALIGHT 


CORPORAT 
. 54 STEWART AVE., BROOKLYN 37, N. Y. 
HYACINTH 7-7600 | _ 
ime MOH & 122100 sean 
rococo orn nnn nee eee ’ 
DIALIGHT CORP., 54 Stewart Ave., Brooklyn 37, N. Y 


(CD Please send Cat. “L-200” on Oil-Tight Lights. 
C) “Selection” Brochure. [] Pilot Light Catalogs. 


Name 








Company 


Address 
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TEFLON 
SEAL 





PAT. PENDING 


Satisfaction Guaranteed Or 
Money Back TRIAL OFFER 
TO fittings are guaranteed to seal pipe 


thread connections 
oils, practically all known chemicals and gases; 


permanently against all 


to seal under high pressures or vacuum; to 
withstand —280° to plus 500° F.; to eliminate 
“overtightening” dope. 
Available in Ye" to 22" pipe thread sizes. 

$10.00 Trial Offer No. 1: eight Vs”, ten 
Y%,", eight %", ten Y2" pipe thread WOR 
Fittings. 

$10.00 Trial Offer No. 2: eight 2", ten 
¥%", four 1” pipe thread WOR Fittings. 
Send order to 


TRUQ)SEAL DIVISION 


2006 N. Hawthorne 


damage and pipe 


“Miller Fluid Power’ is also a Div. of Flick-Reedy Corp. 





Thread 
TALC) SEAL 
on pipe or 
fitting (no 
messy pipe 

“dope” 

needed) . 


SEAL 3 
SIDE % 
| 3 





Thread pipe 
or fitting 
4 threads 
into port. 
Point in 
desired 
direction. 





Melrose Park, III. 





Tighten Sess 
nou O 
to complete — 
leakproof 
assembly 
(only light 
torque 

required). 


| 
—a_ 
(Aaa 
4) | 
4 


4 


y 
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Parts, Assemblies, Up to 150 lbs. Given 
Vibration Fatigue Test on the 
ALL AMERICAN Model 150 HLA-D 


This machine, subjects parts or assemblies, up to 150 lbs. in 
weight, to a comprehensive vibration fatigue test. It has a 50% 
overload safety factor. Vibration in simple harmonic motion 
is produced horizontally. Displacement (double amplitude) is 
adjustable from 0” to .125”. Automatic Range Selector controls 
acceleration and deceleration. From 10 cycles per second fre- 
quency may be increased uniformly to 60 c.p.s. and then de- 
creased to 10 c.p.s. Any desired range within the total may be 
selected. Selector can be switched off and frequency held at 
any c¢.p.s. 


Recommended for testing aircraft, electronic, electrical, me- 
chanical or optical parts or components. One of 7 models. Send 
for Catalog F, containing helpful data nomograph chart and 
listing typical users. Write to 


ALL AMERICAN TOOL & MFG. CO. 
8023 LAWNDALE AVENUE, SKOKIE, ILLINOIS 


Makers of All American Precision Die Filing Machines 
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ear the latest from 


“Yes sir—they’re using them in special 
3600 rpm motors, from 50 to 600 hp. Alu- 
minum bearings have terrific load capacity 
—up to 10,000 psi on projected area.”’ 


ouis Allis? 


‘“‘What’s more, they run up to 20° 
cooler than other bearings. Less 
chance of burnouts, seizures. And 
they’re all one piece, no hard 
backing to cause bond trouble or 
shaft damage.” 


MACHINE DESIGN 











MAYLINE 


For Greater 
Efficiency 
from the 
Draftsman 


FRONT MAY-O-MATIC TABLE 


Let Mayline equip your 
drafting room with the 
Front, May-O-Matic, and 


Rear Reference tables. 





MAYLINE 


Your local dealer can 
give you literature, 


prices, and delivery 


See him today! MAY-O-MATIC TABLE 


MAYLINE CO. 
INC. 


601 No. Commerce St. 


Sheboygan, Wisconsin 


REFERENCE TABLE WITH UNITS 
MAYLINE 











INITAVW 
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280 SERIES METERING VALVES for 


precise & 
ontrol § 


20 TURNS moves 
the stem only 3/3” 


For precision flow control use this brass or stainless steel 
bar stock metering valve, equipped with an O-ring stem 
seal. The extra long, sharp, needle point stem (8° in- 
cluded angle) and fine spindle threads insure accurate 
control for pneumatic or hydraulic service, or precision 
laboratory work. In 14” and 14” pipe sizes. Your choice of 
46” or 1%” orifices. Available for Panel Mounting, too. 


For complete information send for Bulletin No. BSV 256. 


HOKE 
INCORPORATED 


Fluid Control Specialists 
191 S. DEAN STREET, ENGLEWOOD, N. J 
Visit us at Booth 1316 ISA Show, Cleveland Auditorium Sept. 9 to 13 
Circle 567 on page 19 


Alcoa alloy bearings in 600-HP motors! 


‘“‘No other bearing metal has alu- 
minum’s unmatched combination 


“Alcoa Aluminum alloy is an ex- “We can even 


save 


money on 


cellent bearing metal. Good con- 
formability, optimum embedabil- 
ity. Dirt particles roll right out.”’ 


August 22, 1957 


these bearings because the alloy’s 
so easy to machine. Another point: 
Alcoa provides design and appli- 
cation help.”’ 
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of advantages. Get more informa- 
tion. Write: Aluminum Company 
of America, 1986-H Alcoa Build- 
ing, Pittsburgh 19, Pa.” 





"MONOBALL” |iaeieeiaitag 


Self-Aligning 
Bearings 


You'll find that Arens Push-Pull controls offer the 
simple and low cost answer to control operation of 
light to heavy load action over long or short distances. 

Standard Arens Controls for most applications are 
available with a variety of control heads, casings and 
end fittings. Special controls can also be designed to 
meet specific requirements. 


ROD END 
TYPES 


Write For Complete Information 


ARENS CONTROLS,inc. 


2009 Greenleaf Street, Evanston, Illinois 


PATENTED U.S.A. 
All World Rights Reserved Please direct inquiries to advertiser, mentioning MACHINE DESIGN 


If you’re in the dark 


CHARACTERISTICS 
as to the relay to use... 


ANALYSIS RECOMMENDED USE 


Stainiess Stee! For types operating under high 
Ball and Race temperature (800-1200 degrees F.). 


Chrome Alley For types operating under high 


radial ultimate loads (3000- 
2 Stee! Ball and Race 893,000 Ibs.). 


Bronze Race and For types operating under normal 
3 Chrome Alloy loads with minimum friction 
Steel Ball requirements. 


Thousands in use. Backed by years of service 
life. Wide variety of Plain Types in bore sizes 
3/16” to 6” Dia. Rod end types in similar size 
range with externally or internally threaded 
shanks. Our Engineers welcome an opportunity 


We'll be glad to throw 
some light on the subject 4 


—? 


of studying individual requirements and pre- 
scribing a type or types which will serve under 
your demanding conditions. Southwest can de- " 
sign special types to fit individual specifications. 
Selection of the proper relay is easy 


As a result of thorough study of different operat- : : - : 
when you use Comar's engineering service. 


ing conditions, various steel alloys have been tls : 
We specialize in solving relay problems. 


used to meet specific needs. Write for revised soe oes a 
No cost or obligation for our suggestions. 


Engineering Manual describing complete line. 
Address Dept. MD-57 


Inquiries invited. 


_ . 
a 
CS GITIOT cvectric company 
| Tv 


AEF 3349 ADDISON ST, CHICAGO 18, ILLINOIS 


SOUTHWEST PRODUCTS CO. 


1705 SO. MOUNTAIN AVE., MONROVIA, CALIFORNIA ' 
a: | RELAYS * SOLENOIDS » COILS * SWITCHES * HERMETIC SEALING 
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NEW SINGLE-OPERATOR 
DUAL MACHINE 


FOR DRILLING AND TAPPING 


How Govro-Nelson Automatic Drilling and Tapping Units can be 


used to speed up production can be seen in this two-position ma- 
chine which incorporates 2 vertical and 5 horizontal units for drill- 
ing and tapping 12 holes in three similar parts. 


Two holes are drilled in one position and ten holes are tapped in 


the second position. 


The operator alternately loads the two machines, 
completing the drilling operations on a manually 
clamped fixture (right), and tapping ten holes 
simultaneously on the second machine (left), which 
automatically clamps, taps and releases the part. 
Output: 300 parts per hour. 


If you have similar operations and would like to 
speed up your production rate, send samples and 
part prints and we shall be pleased to recom- 
mend the proper Automatic Units or quote on a 


complete set-up. Literature sent WRITE FOR 


Literature 


upon request. 


GOVRO-NELSON CO. 


Machinists of Precision Parts for 34 Years 
1933 ANTOINETTE DETROIT 8, MICH. 
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“aaa. FLOW SIGHTS 


SHOW “WHAT GOES ON” 
IN YOUR PLANT OR 
IN YOUR PRODUCT 


Tell when liquids are 
moving, if quality is 
right and indicate flow. 


Fig. 54A 
Flow Sight 


>) 


Fig. 811 
Flow Indicator 


Available in many sizes and 
types, usually from stock! 


Plant and product engineers have 
relied on Bowser, liquid handling 
specialists since 1885, for prompt serv- 
ice. For sight glasses in single or 
double-window types, gravity or pres- 
sure models; or for electric or mechani- si 
cal indicators ... there is a Bowser man we cin 
nearby ready to help you... quick! a 


i 
I au , 
‘aE 
a : 


Fig. 816 
Teleflo Indicator 


WRITE FOR 
FLOW DEVICES 
BOOKLET 


BOWSER, INC., 1314 E. CREIGHTON, FT. WAYNE, IND. 
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RE-application 


most uses don’t require it, but if you 
need it 5 times...10 times...15 times, 
the M*F' TWO-WAY LOCK NUT 
IS YOUR LOW-COST ANSWER! 


e5 


O-WAY ALL METAL 
DOUBLE CHAMFERED 
LOCK NUT 


You owe it to your product and to your production 
manager to find out about the LOCK NUT THAT 
DELIVERS: 1. Reapplication. 2. Automated application 
without selective devices. 3. Locking power without 
using all threads. 4. Consistent torque—no “spins,” no 
“sticks” no line hold-up. 5. Low cost! 

SEND FOR FREE CATALOG. The M°F line includes off- 
the-shelf-sizes in all semi-finished hexagon nuts, all types 
of all metal lock nuts, weld nuts and the M-F un1-rorquE 
LOCK NuT. All specifications, torque tests etc., included. 
Yours for the asking: 


MAC LEAN-FOGG Lock Nut Company 


5535 NORTH WOLCOTT AVENUE, Chicago 40, Illinois 
9 A 
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Minnesota Rubber O-rings are injection molded 

the exclusive Minnesota Rubber process. | 
Result is increased resistance to abrasions and | 
chemical actions due to consistent, unequalled | 


by 


who makes long-lasting 
rubber O-rings 

of +.002” tolerance 

at low cost? 


problem: 








O 


minnesota rubber 
and gasket company 








in jection molded 


high density. Evidence of the greater density of 
injection molding is shown here in cross sections 


of 


Standard Buna N compound, .026” x .019”, | 
magnified 240 diameters by University of Minn. | 

In addition, Minnesota Rubber’s O-rings | 
have no flash. Tolerances can be kept within | 


+.002 inch. Cost? M.R. O-rings cost as little as 
ordinary O-rings! And M.R.’s 100% inspection 
and quality control save you additional money 


in 


replacement costs, too. 


free samples and data: 

Free samples of Minnesota 

Rubber O-rings are available together with technical informa- 
tion and installation data. 


minnesota rubber and gasket company 


Originators of modern rubber injection molding 











3 NEW REPRINTS FROM 
MACHINE DESIGH 


“DESIGNING ELECTRONIC EQUIPMENT 
FOR MAINTAINABILITY” 


by John D. Folley, Jr. and Jemes W. Altman 

Complete reprint of 12-part series. Covers a 
host of ideas and suggestions as aids in de- 
signing electronic equipment for both preven- 
tive and corrective maintenance. 


$1.00 per copy 


“HYDRAULIC SERVO FUNDAMENTALS” Vol. 1 


by J. M. Nightingale 

Covers both theoretical and practical aspects 
of servo system design. Applicable to control 
systems in general—electrical, hydraulic, 
pneumatic, or combined systems. Complete 
reprint of 5-part series. 


$1.00 per copy 
e 


“SPEED REDUCERS AND GEARMOTORS” 
by W. S. Milier, Associate Editor, MACHINE DESIGN 
Design manual on how to select and apply 
packaged speed reducers and gearmotors. 
Covers reducer classification, reducer per- 
formance rating, reducer selection factors, re- 
ducer 


and gearmotor selection factors. 


$1.00 per copy 


installation, gearmotor classification 





ORDER YOUR COPIES TODAY 





1 Send me copies of ‘DESIGNING ELEC- 
RACINE venee TRONIC EQUIPMENT FOR MAINTAINABIL- 
Reader Service ITY” at $1.00 each 
Penton Building 


Cleveland 13, Ohio nd me___copies of ““HYDRAULIC SERVO 
’ 


Send 
FUNDAMENTALS” Vol. |. at $1.00 each 


CL] Remittance Enclosed. seng me copies of “SPEED REDUCERS 


AND GEARMOTORS”’ at $1.00 each 
C] Please bill me. 
NAME 
COMPANY 
ADDRESS : ; = é 


— . ZONE a 


CITY_ ; 
(Add 3% to orders in Ohio to cover State Sales Tax) 





Dept. 806, 3630 Wooddale Ave., Minneapolis 16, Minn., WEst 9-6781 
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Get yours 


while the 


supply lasts! 


“Directory 


of Materials” 
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18th Edition 
the only one 
of its kind 
available 


anywhere 


$1.00 per copy 


READER SERVICE 
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Penton Building 
Cleveland 13, Ohio 
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versaTILE ACIPCO 


Centrifugally Cpun STEEL TUBES 


In all types of industry, versatile Acipco centrifugally spun tubing 
is giving the design engineer greater freedom. Furnished with the 
exact combination of physical, chemical and metallurgical prop- 
erties required by design, manufacturing and service conditions, 
high quality Acipco tubing helps create both new dimensions in 
design and new concepts of economy. 

If you design, manufacture, or use parts requiring tubular 
metal stock as a component, an investigation of the versatility of 
Acipco tubing and the flexibility of Acipco’s integrated facilities 
for spinning, heat treating, machining, fabricating and testing 
will be worth your while. 

Your nearest distributor will gladly furnish helpful information 
about Acipco tube applications in your field,as well as useful 
technical data and assistance. 


SIZE RANGE: Lengths up to 16’— longer lengths 
by welding tubes together. OD’s from 2.25” to 50”; 
wall thicknesses from .25” to 4”. 

ANALYSES: All alloy grades in steel and cast iron, 
including heat and corrosion resistant stainless 
steels; plain carbon steels and special non-standard 
analyses. 

FURNISHED: As cast, rough machined, 
machined, including honing. 


or finish 


Le\ PETRI 22a | 
CAST IRON PIPE CoO:| 


} Special Products Division 
ALABAMA 


ARBIRMINGHAM 2, 
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Austin-Hastings Co., Inc 
226 Binney St 
Cambridge 42, 
Peter A. Frasse and Co., Inc. 
17 Grand St 

New York 13, N.Y 

Lyman Tube & Bearings, Ltd. 
920 Ste. Sophie Lane 
Montreal 3, Canada 

Vinson Steel & Aluminum Co. 
4606 Singleton Bivd. 

Dallas 7, Texas 


& 


COMPLETE FACILITIES 


SPINNING 

Acipco Steel Tubes are centrifugally spun to exact 
physical and metallurgical specifications. The 
exact size and metal analysis your process or 
project requires is assured. 

FABRICATION 

Complete, integrated facilities for machining, 
welding, finishing and heat treating of tubular 
parts save shipping time and expense for Acipco 
customers. 


TESTING 


Facilities for both hydrostatic and air testing, as 
well as for other physical and chemical analyses 
and tests, are available as part of complete 
Acipco steel tube service. 


INSPECTION 

Expert inspection, including radiography, during 
all phases of production, helps keep Acipco steel 
tube quality high. 


TECHNICAL ASSISTANCE 


A staff of highly trained engineers, metallurgists, 
chemists and craftsmen serves the designer and 
manufacturer who specify Acipco Steel Tubes. 


DISTRIBUTORS 


J.M. Tull Metal & hl Co. 
285 Marietta St., N. 

Mass Atlanta, Ga. 

C. A. Roberts Company 

2401 Twenty-fifth Avenue 

Franklin Park, Ul. 

Strong, Carlisle & Hammond Co. 

1392 W. Third St 

Cleveland 13, Ohio 

Ducommun Metals & Supply Co. 

4890 So. Alameda St. 

Los Angeles 54, Calif. 





Assure installation and operation 


IMPORTANT TO YOU! 


INSTALLATION ECONOMIES — Racine designed and 
built hydraulic “Power Units” are compact — yet all com- 
ponents are easily accessible for quick servicing. Hook-up 
to your equipment is fast and simple. 


OPERATION ECONOMIES — With Racine Variable 
Volume Pumps and Boosters, you get high-pressure results 
at low-pressure cost. You put all of the oil to work, 


EQUIPMENT ECONOMIES — Racine’s unique hydraulic 
design requires a minimum of components, thus extreme 


circuit simplification, 





FREE ENGINEERING : TYPICAL RACINE "POWER UNIT’ 
SERVICE iv ae DESIGNED AND BUILT TO YOUR 
| SPECIFIC NEEDS 


Augment your busy, short-handed 
engineering team by taking advan- 
tage of our specialized hydraulic 


engineering service at no cost to 


you. Write us about your problem || cam Shes | 
Mate ——J ) 5 








—no obligation. 





RACINE HYDRAULICS & MACHINERY, INC. 
2073 Albert Street 
RACINE, WISCONSIN, U.S.A. 
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Choice of sie Leaders = 


THE 12 STATION TRAVELING 

HEAD TRANSFER MILLING, DRILLING 

AND BROACHING MACHINE BUILT 

BY THE KEARNEY & TRECKER CORP. 
CUTLER-HAMMER THREE-STAR MOTOR 
CONTROL AND HEAVY DUTY OIL-TIGHT 
PUSHBUTTONS WERE INSTALLED AS ORIGI- 


NAL CONTROL EQUIPMENT. 


THE McKAY MACHINE COMPANY'S ELEC- 

TRIC RESISTANCE WELD TUBE MILL IS EQUIPPED 

WITH CUTLER-HAMMER MOTOR CONTROL. FOR YEARS 
McKAY HAS SPECIFIED CUTLER-HAMMER MOTOR CONTROL 
FOR THEIR MACHINES. 


THE SERIES C STYLELINE DEEP THROAT POWER 
PRESS BUILT BY THE NIAGARA MACHINE & TOOL 
WORKS IS EQUIPPED WITH CUTLER-HAMMER THREE- 
STAR MOTOR CONTROL AND HEAVY DUTY OlL- 
TIGHT PUSHBUTTONS. 


het the Stars be Your 


Whether or not a new machine can do a needed job 
is not difficult to determine. But the big question 
to be answered before purchase is always, ‘‘Will it 
do the job day after day for years without trouble 
and delays?” 

Experienced buyers are not concerned by this 
question which time must answer. They know there 
are reliable guides to dependable machine per- 
formance and they base their judgment on these 
when making selections. One such guide which is 


widely used is Cutler-Hammer Three-Star Motor 
Control. 

Cutler-Hammer Three-Star Motor Control does 
more than assure the buyer the electrical equipment 
is completely dependable. It shows the standard to 
which the machine was designed and built. It has 
long been the choice of the leaders and the mark 
of better machines. CUTLER-HAMMER, Inc., 
1310 St. Paul Avenue, Milwaukee 1, Wisconsin. 
Associate: Canadian Cutler-Hammer, Ltd., Toronto. 
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